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Sketch of the Life and Work of 
Erastus W. Smith. 





Erastus W. Smith, whose portrait appears 
upon this page, died at his residence, 42 
Dominick street, in this city, June 12, 1882. 

Mr. Smith was one of the best known of 
our marine engineers, and occupied a leading 
position as consulting and constructing en- 
gineer. 

He was born in Mansfield, Conn., a small 
country village in which his father carried 
on the business of carpenter and wheel- 
wright. 

While he was quite youthful his parents 
removed to Cleveland, O., where his father 
established himself in a general woodwork- 
ing business, and contracted for erecting and 
moving buildings. Young Erastus worked 
with his father at this business, but as soon 
as his mental powers developed he showed a 
natural taste for mechanical engineering. As 
a result of this inclination his spare time was 
largely devoted to the construction of small 
working models, With rough and unhandy 
tools he cut out an engine cylinder from 
block tin, and constructed a complete steam 
engine. With the spare cents he had saved 
up, a tin boiler was purchased and connected 
with the engine he had made. 

An unoccupied room in the lower part of 
the house was used by the boy as a workshop, 
and when the engine was ready for trial, he 
naturally invited the members of the family 
to come and witness the result. They ridi- 
culed the idea of his building a real, work- 
ing steam engine, and left the boy to himself. 
In after years Mr. Smith referred to the in- 


cident as the happiest day of his life, when he | 


raised steam upon the tin boiler, opened the 
throttle valve, and witnessed with satisfac- 
tion the movements of his first steam engine. 

This engine was carefully treasured by him 
and is now in possession of his family, who 
value it as the first successful effort of a 
noted engineer. 

His father believed the boy had made a 
mistake in spending his time in what he con- 
sidered a less profitable business than his 
own, and therefore used every available means 


tointerest the mind of his son in his own pur- | 


suit, but without success. Erastus was com- 
pelled to work with his father until he 
reached the age of twenty-one, when he be- 
gan to reflect seriously upon the proper busi- 
ness course for him to pursue. After care- 
ful consideration he concluded to adopt the 
profession of a mechanical engineer, much 
against the wishes of his father, who after- 
ward saw his mistake in not giving every 
possible advantage to the young man in his 
chosen pursuit. 

His early experiments were accompanied 
by a succession of disappointments, that 
would have disheartened and turned aside a 
less resolute character, but he persevered un- 
til suecess crowned his efforts. The young 
man was possessed of natural qualifications, 
such as quick perception of the principles 
which underlie the construction. of ma- 
chinery, and a ready comprehension of the 
details of a machine at a glance. 

The first step in his profession was to 
enter the Cuyahoga Works, in Cleveland, as 
an apprentice, with a very limited education 
He had worked but a short time when he 
discovered and appreciated in part the ne- 
cessity for a thorough education, 


Not wishing to content himself by merely 
learning the trade of a machinist, he became 
actuated by a desire to become a thorough 
expert, and came to New York to seek the su- 
perior advantages he so much desired. Upon 
his arrival, having no friends or acquaint- 
ances in the city, and being dependent 
wholly upon his own efforts. he applied to 
several machinery establishments for employ- 
ment as an apprentice. After visiting 2 num- 


ed 





times a week walked over to a house on 
Greenwich street, where he took lessons from 
a professor in mechanical drawing. 

He graduated at the head of his class, and, 
when the mechanical drawings were placed 
on exhibition in 1842 at the American Insti- 
titute, he was awarded a diploma for supe 
rior skill in producing the finest drawing. 

Again he went into the Allaire Works, 
where he was employed for six years in the 


Erastus W. SmIrn. 


ber of shops, and finding that they would not 
pay him enough to live upon while learning, 
he was well nigh discouraged, when he ap- 
plied to James P. Allaire, proprietor of the 
Allaire Works. This gentleman took a fancy 
to the young man, and an agreement was 
soon made by which he obligated himself to 
serve an apprenticeship for four years at a 
salary of one dollar per day. 

The subject of this sketch had been in the 
shop but a short time when Mr. Allaire, who 
was one of the most noted engine builders in 
this country at that time, saw his keen percep- 
tipn and ready comprehension of matters per- 
taining to engineering, so he was pushed rap- 
idly forward, and at the end of a year was sent 
out to erect engines and machinery. As 
soon as his time at the Allaire Works had 
expired, he entered the University of New 
York, went through a full course in the 
physical sciences, and graduated in the class 
of 1844, His tuition and other necessary 
expenses were paid for out of the money he 
had saved during his apprenticeship (part of 
the time working extra hours for more pay). 
While employed at the Allaire Works, corner 


of Cherry and Walnut streets, the young | 


|man, after his day’s work was done, three 





different capacities of workman, foreman, 
superintendent, and finally as chief or prin 
cipal engineer and draughtsman. 

His employer, Mr. Allaire, appreciated 
him very highly, the best evidence of this 
being the following expressive langauge of 
that gentleman in a private letter to the 
Secretary of the United States Navy: ‘‘ He 
has been the principal in the construction of 
some of the best vessels that sail on our 
waters, seas and lakes. For capacity and 
ability [am sure he has no superior (in the 
compas; of my knowledge of men) in his 
profession.” After leaving the Allaire 
Works, Mr, Smith was employed as resident 
engincer-in-chief for the Bremen, Southamp- 
ton and Havre, and the Collins lines of ocean 
steamers. These were the first-established 
lines that crossed the ocean and were well 
and extensively known at that time 

Among his early designs of engines for 
ocean steamers, were those used upon the 
steamers of the Star Line, then running to 
New Orleans and Havana. 

Mr. Smith was also consulting engineer, or 
superintendent of machinery, for the follow- 
ing lines of steamers: Ocean Steam Naviga- 
tion Company, the Merchants’ Steamship 
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Company, North American Steamship Com- 
pany, the Providence, and Fall River Lines, 
and the Norwich and New York Transporta- 
tion Company. He was also engineer-in- 
chief of the Pacific Mail Steamship Company. 
Mr. Smith was designer and chief engineer 
of the Harlem Bridge, which was built 
wholly of iron; he was also consulting engi- 
neer of the Chicago Board of Public Works 
while they were driving a tunnel under the 
lake. Besides these duties, he designed and 
constructed the systems of water works for 
the cities of New Orleans, La., and Cleve- 
land, O., and was consulting engineer for 
the Jersey City Water Works. Mr. Smith 
was a civil engineer as well as a mechanical 
engineer, but it was to the latter profession 
that he gave the preference, as well as the 
most of his labor and thought. Mr. Smith 
designed and constructed the first marine 
compound beam engine ever built in Ameri- 
ca. It was for the steamer Buckeye State, 
running on Lake Erie, and worked with 
entire success. 

On the 18th day of May, 1866, the degree 
of Doctor Physicis Artibus (Doctor in Physi- 
cal Arts) was conferred upon Erastus W. 
Smith by the New York University. 

The ceremony was performed by Chan- 
cellor Ferris. It was the first degree of the 
kind ever conferred in this country, and the 
highest in the arts that the university could 
give. Professor John R. Draper, in a letter 
accompanying the diploma, said: ‘The 
establishment of this degree identifies the 
University of New York with mechanical 
engineecring—one of the most important and 
growing professional interests of our city and 
country.” 

Unwilling to confine his engagements ex- 
clusively; to one concern, or company, Mr. 
Smith carried on an eminently successful 
general engineering business. 

During the War of the Rebellion Mr. 
Smith designed and superintended the con- 
struction of the engines and machinery of 
the United States ram Dunderberg. This 
steamer was an entire success and was sold 
to the French government for $3,000,000. 
This is said to have been the first steam 
vessel having independent circulating, air 
pumps and condensing apparatus. 

At the time of his death he was engineer- 
in-chief of the Providence and Stonington 
Steamship Company’s lines. The first large 
beam engine designed by Mr. Smith was for 
the steamer Metropolis, which at the time it 
was built was the largest afloat. The cylinder 
was 105} inches in diameter by 12 feet stroke, 
engine 1,900 indicated horse power. Then 
came the Bay State and the Empire State all 
of the Bay State Line. Then came the Bris- 
tol and Providence of the Fall River Line, 
which have still larger cylinders, 110 inches 
in diameter by 12 feet stroke, indicating 
2,800 horse power. These are to-day the 
largest beam engines afloat. The engines 
of the steamers Massachusetts and Rhode 
Island were also built after the designs 
of Mr. Smith, and they all work with a 
very marked degree of economy. He took 
out a number of patents on improved 
forms of steam engines and boilers, and was 
actively engaged in his profession, enjoying 
uninterrupted health until within a short 
time of his decease. 

His application to and love for his profes- 
sion, with a determination at the beginning 
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to fit himself for the highest position it af-| the only difference being in the stopping 


forded, we believe have been of much more 
service than the patronage of influential men 
or capitalists. He was a great lover of home, 
and was particularly anxious to have each 
member of his family participate with him 
Mr. Smith left a widow, 
three sons and two daughters. 


in his recreations. 


< eilfter 
Reservoirs and Ladles for Pouring 
Heavy Castings. 


By THoomas D. WEsT. 


When pouring heavy castings there is 
usually a feeling of suspense and anxiety ex- 
perienced by all interested. It is in the few 
moments that the moulds are filling with 
iron that the work of weeks, perhaps months, 
is tested. 


The least neglect or wrong-doing | 


| 
| 
| 


used. 
In stopping up a cupola tapping-hole clay 


|is generally used, and the tapping out is all 
| done with bars; but in the tapping of a reser- 


voir it is only once done, and if the tapping 
hole is entirely stopped with clay, it will 
get baked so hard as be likely to cause 


trouble. 


in the construction of the mould may make | 
the pouring unsucressful, thereby involving | 


a loss of hundreds of dollars. The moulders 
that this class of castings can be trusted with 
few. 
tious mechanics. 


are They must be long-headed, cau- 
In some cases a man that is 
not a thorough mechanic may, when the 
work is planned and laid out for him by his 
foreman, be trusted with large responsible 
jobs, if he is a steady, thoughtful and cau- 
tious man. When a mould is being poured, 
should anything go wrong, it is very rare 
that it can be remedied. There is but one 
trial for a mould, and during the pouring 
there is no such thing as waiting a while to 
fix the part that is wrong. 

In the engravings is shown a ladle caleu- 
lated to hold ten tons of iron; also the construc- 
tion of a reliable reservoir for receiving and 
holding large quantities of metal, until 
enough is melted to pour a large casting. 

When melting iron for very heavy castings, 
cupolas and air furnaces are generally used. 
From the air furnaces iron spouts or troughs 
connect with the reservoirs, so that when all 
the iron that has been charged up is melted 
down and found to be of the right tempera- 
ture, the furnace is tapped out and the iron 
let run into the reservoir. At the same fime 
the cupolas will be in blast, and the melted 
iron conveyed from them to the reservoir in 
crane ladles, until, by measurement, there is 
found to be enough iron in the reservoir to 
pour the casting. Ther the iron is let run 
from the reservoir into the mould. 

There are several ways of constructing 
reservoirs for holding iron. Sometimes a lot 
of pig iron can be built up in a circle to form 
a green sand reservoir. 
a backing to the green sand, preventing the 
reservoir from bursting. Under such green 
sand reservoirs it is best to have a coke bed, 
and, to form an outlet loamed plates can be 
used, having the pig iron placed on each 
side so as to form a slide for the plate to 
work up and down in. The pigs must be 
protected from the melted iron by green 
sand. To form the bottom of the outlet, 
there should be a dry sand core used, to pre- 
vent any washing away when the iron runs 
out. 

In making the sides are 
built up with considerable slant so as to 
make the bottom smaller than the top. This 
gives strength to the bottom. <A sheet-iron 


The pig iron gives 


such reservoirs 





About the best way is to fill up the tap- 
ping hole with sharp sand wet. with clay 
wash, and then in front of the hole lay ¢ 
piece or two of pig iron, so as to make sure 
of holding the pressure. 

When all is ready to run the iron intothe 
mould, remove the pieces of pig iron; and 
with a mason’s trowel dig out thé sharp sand 
(throwing it away so that it will not run into 
the casting), until the sand looks ‘red-hot, 
which is a sign that there is not much thick- 
ness of sand left. Then, with a sharp bar, 
the iron can be tapped out without any dan- 
ger of knocking in the breast or of making 


|the tapping hole any larger than wanted—a 


danger that always exists when the tapping 
hole is stopped up with clay, or with any 
substance that will bake hard. 

As regards the size of the tapping hole, it 





the purpose of making sure of having the 
iron well mixed. In making very heavy 


sastings, the iron is sometimes melted in a} 


number of furnaces or cupolas, and the iron 
as taken out into separate ladlesis seldom 
alike in quality. If acasting is poured from 


the ladles there will not be a uniformity of | 
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and the iron left in the ladles can be used to 
pour some lighter casting with, thereby sav- 
|ing the cost of melting a lot of extra iron, 
| and the labor to handle it twice, saying noth- 
|ing about the mess a lot of iron makes when 
| poured out on a foundry floor. 

Sometimes castings are run directly from 


iron throughout the casting. If instead of | the air furnaces without using any reservoirs 


this all the iron is first collected in one mass, 
there is a good chance that the grade will be 
uniform throughou, which for many cast- 
ings is a very important consideration. 

Some foundries have lurge, deep tanks, 
made to hold from 10 up to 20 tons of iron. 
These are made of boiler iron, similar in 


shape to a crane ladle, but of simp!]> and in- | 


expensive construction. When there is a 
heavy casting to be poured, these tanks will 
be set upon solid blocking, and the iron will 
then be brought from the furnaces or cupolas 
in crane ladles and poured into the tanks. 


When the tanks are full, or have enough 


iron in them for the purpose, they are tapped | 


from the bottom of the tank. These tanks 
are generally lined up with fire-brick, and 


are kept in some part of the shop where they | 


can be hoisted by cranes and placed wher- 
ever wanted. 
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should be smaller than the runners that ! 
admit the iron into the mould, especially so 
when the casting is run from the bottom of 
the mould, for the iron in the reservoir has a 
head pressure to force it out, while the free 


| flowing of the iron into the mould is retarded 


curbing would answer the same purpose, as | 


the pig iron, and would be better for green- 
sand reservoirs from 4 up to 8 feet mean 
diameter. 

For more than 8 feet it is safer to make a 
shown in the engraving, in 
which # # are iron plates bedded on a solid 
flooring; Pisa boiler iron curbing, the plates 
being screwed together with bolts 
of this curbing is sand, rammed solid, and 


reservoir as 


on the top of this solid foundation a stout 
cast-iron plate, Y, is bedded. To this plat 
Y, is bolted the reservoir curbing, as shown 
at B. For very deep reservoirs this angle 
iron should be one continuous ring all around 
the bottom of the curbing. 
iron or of 


It can be made 


of cast boiler iron. It is not 


ishown at AK, 7, 7. 


Inside | 


by the friction of the gates and runners. 
Also, as the iron raises up in the mould, the 
slower will the flow be. 

Another plan for letting out the iron is 
Here the outlet is made 
on the principle of a damper and slide. 7' 7’ 
are slides that are secured to the curbing. 
K is a cast-iron damper, or plate, having 
prickers cast on one side, this side being 
daubed and finished up with loam, and dried. 
The damper is then set in its place, and 
whatever open space there is left between the 


| slides and damper is filled up with loam or 


| stiff blacking. 


necessary that the bolts should be very close | 


together. If the angle iron is heavy, bolts 
from 8 to 4 feet apart will answer. 


For an outlet, a tapping hole S, similar to | 


the tapping hole in a cupola, may be made, | 


This prevents any leakage of 
the iron. When all is ready the damper can 
be raised as wanted by a lever, or witha 
crane. The iron will then flow out through 
the opening as marked by the dotted lines 
at A. Should the iron come out too fast the 
damper can be knocked down so as to shut 
up the opening, A, as desired. To regulate 
the tapping hole as described, a rod of iron 
is inserted in the hole, thereby making the 
passage smaller. 


Sometimes these tanks have trunnions and 
under-straps fastened to them, and instead 


|or tanks. 


| The iron will run along through 
| spouts or troughs into a basin, and from the 
| basin into the mould. A branch trough is 
arranged, so that when the mould is full, by 
‘raising an iron shute the surplus iron is 
allowed to run into a pig bed. 

Often there will be two or three castings 
poured directly from one air furnace. One 
|is first poured, and then an iron shute is 
raised and the iron made to flow into the 
second mould, and so on. When arranging 
these branch troughs to pour two or three 
|castings at one tapping, the main trough D 
' must have more or less of a fall to it, accord- 
ing to the length of the run, and the first 
casting to be poured should be connected 
with the highest branch, No. 1. To pour 
the second casting, the upper shute, after 


‘the weights are taken off, is lifted up and 


| then the iron flows down into branch No. 2. 
|The branch No. 1 is then closed up by using 
an iron stop, as shown at F, and by shovel- 


| ing in some sand and putting in pieces of pig 
|iron at the back. 


After all the moulds are 
full, the surplus iron is run into pig beds, as 
described. 

The ten-ton ladle shown is giving the best 


| of satisfaction, as regards durability and easy 
| working. 


Measurements are given to assist 
any one who may want to build a first-class 


/ screw ladle for carrying up to fifteen tons of 


iron. For a fifteen-ton ladle it would be 
safer to have the parts enlarged. In building 
ladles, the top diameter and the depth are 
generally made the same. Taking this for a 
rule, the following figures will show the 


| capacity and sizes of ladles usually wanted 


in a foundry: 


CRANE LADLES. 


Top diam. Bottom diam. Depth. Capacity. 
46" 4014’ 46° 16,870 Ibs. 
4115 38” 4115" 12,906 “ 
37 3215 37 8,805 ‘ 
30 2614 30" 4,680 ‘ 
24 21' 24” 2,895 ‘ 
19 1615 19" 1,100. *° 
1214 11 1214’ 341 ‘“* 

HAND LADLES. 
i 914" 11’ 230 Ibs. 
9’ 734 9” 126 ‘ 
The foregoing figures represent inside 


measurements of ladles when lined or daubed 
up; so that, if the ladle is to be lined up with 


'fire-bricks or clay daubing, the thickness of 


of supporting them on blocking, the tank | 


will be held up by having the trunnions rest 
on strong iron horses. 

There are generally spouts or troughs used, 
as shown at D, to convey the iron into basins 


before it enters the mould. These troughs 


are generally made of cast iron, daubed up | 


with loam and dried; when there 1s a long 
run required, the troughs are united, as 
shown at W, and the joints are daubed up 
and dried with hot irons or fire. 

The basins used to receive the iron from 
the reservoirs or tanks should be made large 
enough to hold a ton or two, so as to give a 
good chance to regulate for fast or slow flow- 
ing of the iron. Such basins are the better 
and safer if made of dry sand or loam. 

Pig beds are usually made to receive the 
overplus iron, of which there must always be 
some in order to insure against pouring the 
casting short. 

Sometimes reservoirs or tanks are used in 
connection with crane ladles. In this case 
pig beds will seldom be required, for the 
iron in the tanks or reservoirs can be so cal- 
culated as to make it sure that it will be all 
needed, and then the iron in the ladles can 
be poured out until the mould is filled up, at 


the bricks, or daubing, to be used must 
be added to the diameters and depths 
given. 

For lining up reservoirs that are only in- 
tended to be used once, common brick can 
be used, and on the surfaces exposed to the 
liquid iron a coat of loam rubbed on, as 
shown by the heavy dark line on the sur- 
faces of the bricks. After the bricks and 
loam are well dried by fire, a good coat of 
blacking is applied to the surface of the 
loam. 

To line up large crane-ladles, or tanks, fire- 
bricks are used, as shown in the cut of the 
ladle. The angle irons shown are for holding 
the brick or the clay daubing, although some 
foundrymen will not use them, thinking them 
more trouble than service. 

For daubing 8 down to 4-ton ladles, fire- 
brick are generally used for the bottom, and 
on the sides a stiff clay daubing is used. 

Below 4 tons, clay daubing is used on the 
bottom as well as on the sides. The thick- 
ness of clay on the bottom is from 1” up to 
215’, and on the sides the clay is thicker at 
the bottom than at the top, running from 2” 
to1”’. For small hand-ladles, the thinner the 
daubing can be used the handier the ladles 
will be. 

It is not the thickness of the clay or daub- 
ing that is to be depended on so much as it 
is the being sure that all the cracks in the 


daubing are well closed up, and that the 


clay is of an equal thickness all around the 


r ° A } ° : 
These reservoirs are sometimes used for! which moment the pouring can be stopped | ladle, 
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A damper regulator that will at all times 
control within narrow limits the pressure in 
a steam boiler, is not only a convenient but 
an economical and a safety appliance, pro- 
viding as it does to a certain extent an addi- 
tional safety device, and also maintaining 
the desired working pressure with less atten- 
tion from the engineer or fireman. As is 
well known, fluctuation of pressure and, 
hence of temperature, in a boiler is to an ex- 
tent destructive, and more fuel is consumed 
than when the pressure is kept uniform. 

It is also very desirable in the use of a 
steam engine, particularly an automatic en- 
gine, to maintain at all times a constant 
steam pressure as tending to relieve the gov- 
ernor, thereby assisting in good regulation; 


and at the same time the valves of an engine |" ’, 
| weight and need not be. 


are always better for being operated under a 
practically constant pressure. 

In the construction of such a regulator the 
difficulties to be overcome are the providing 
i power considerably in excess of that re- 
quired to operate the damper, and at the 
same time the keeping of the friction of parts 
constant, and so low as to bear a small ratio 
to the power that can be exerted. 

The engravings presented herewith repre- 
sent a damper regulator manufactured by D. | 


C. Kellam, of Detroit, Mich., and sold by | 
the manufacturer's general agent, Frank A. 
Hine, 81 Maiden Lane, New York. 

In Fig. 1 the general arrangement of the 
regulator is shown as connected with the 
damper. As here represented it is attached to 
the wall by means of a bracket B, the steam 
for operating being taken through the pipe 
A. The drip pipe D is to carry off the con- 
densed water from the pipe 4, and the pet 
cock # is to drain the water from the body 
of the regulator. 

Referring to Fig. 2, it will be seen that the 
apparatus consists of a piston Y, upon which 
works an accurately fitted cylinder A, which 
is in turn covered by a cap C, Fig. 1. To the 
hottom of the piston is screwed the section U, 
in which is fitted the valve JV. 
valve rests the stem 7, the top of this stem 
bearing against the weighted lever /. 

The operation 1s as follows: The weight is 
adjusted on lever F, so that the valve will 
Open at the pressure which it is desired to 
carry on the boiler, when the steam entering 
through ports Q@ and passing out at ports 0 


| greater weight than under 10-ton cars? 


Upon this | 





ruses the cylinder, if necessary, till a projec- 
tion at the bot- 
tom of joint W, at which time the damper is | 
entirely closed, through the means clearly | 
shown in Fig. 1. The steam is prevented | 
from passing down from ports O by the | 
ground joint W. The dotted lines at V| 
represent a guide which keeps the ground | 
joints parallel during the movement of the | 
cylinder. | 


L comes in contact with 





As soon as the boiler pressure falls sensibly 
below that determined upon, the weighted 
lever seats the valve, cutting off the supply | 
of steam, and the condensation passing out of | 
valve # permits the weight of the cylinder 
and cover to open the damper. 

In the construction of this regulator steam 
metal is employed, with a view to prevent | 
corrosion, and to reduce friction to the mini- | 
mum, while the use steam, instead of | 
water, as the actuating medium is said to do 


of 


away with the objection of unequal expansion 
and contraction. 

It can be located in any desired position, 
and can be made to work as many as three 
dampers situated in different directions, and 
within any reasonable distance. | 


o_o 
| 

It is stated in foreign technical journals 
that Krupp, of Essen, obtains compressed 
metal castings by the following method: The 
mould, before the casting begins to cool, is | 
put in communication with a reservoir con- | 
taining liquid carbonic acid. The acid en- 
ters in the upper part of the mould, and ex: 
trts pressure on the metal. The upper part 
of the mould is provided with a fireproof 
coating, 

The mould is also surrounded with a non- 
conductor of heat, 


At the recent Master Car Builders’ Conven- 
tion,about the most interesting report read 
was that of a committee on the carrying ca- 
pacity of freight cars. The question at issue 
was whether it could safely be increased 
above twenty tons. The committee sent out 
a list of thirteen questions to a number of 
practigal railroad men, and the replies were 
divided about as follows: 

1. Have you found any difference in the 
wear or breakage of wheels under 10 or 20- 
ton cars? Thirty-six out of fifty-eight an- 
swering this question had found no difference 
in wear or breakage. 

2. Are the wheels under your20-ton cars of 
If 
not,do you think they should be? Twenty- 
seven out of fifty answers say of no greater 


3. Have you found any difference in the 
wear of journal-bearings upon 10 and 20-ton 
Thirty out of sixty-six had found no 
difference in wear, ten found a slight differ- 
ence and ten say the difference is in favor of 
20-ton cars over 10-ton with small journals. 

4. Have you found that journals under 20- 
ton cars wear out faster than under 10-ton 
Twenty-eight out of forty-four had 
found no difference in the wear of journals, 


cars? 


cars? 


| : ; 
|and nine say they do wear faster. 
5. Have you had more hot boxes under 20- | 


ton cars than under 10-ton cars? 
out of fifty say no. 

6. Have you found it necessary to use 
more expensive oil upon 20-ton than upon 
10-ton cars? Forty-eight out of fifty-five use 
the same quality of oil on all cars. The other 
seven use a better quality of oil. 

7. Have repairs to draw-bars and fixtures 


Forty-two 
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and other repairs under 20-ton been 
greater than 10-ton cars? Forty-three out of 
fifty-two say they have not been greater. 

8. Do the of 20-ton 
greater deflection from their original lines 
than Forty-seven out of fifty 


cars 


bodies cars show 
10-ton cars? 
say they do not. 


9. Have the 20-ton cars increased the re 


ARRANGEMENT OF 
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DAMPER REGULATOR 


pairs to road-bed, rails bridges? 


fifty-four replies to this question, 


ol Ol 
nine 
teen say they do not know, fourteen answer 
no, eleven think the repairs must be greater, 
four say probably slightly, four say not per 
ceptibly, and two say no, as less wheels pass 
over the track per ton per mile. 

10, In your opinion, can freight cars of 34 


and 40 feet in length be run as safely as shorter 
cars? Of fifty-three replying to this question, 
twenty-nine say there is no doubt about it, 
five say they cannot, five prefer shorter cars, 
two say 32-foot cars are long enough, and two 
say 34-foot cars are long enough. 

11. In your opinion, can the carrying ca 
pacity of freight cars be increased from 20 to 
25 or more tons, ‘with greater economy than 
to carry freight 20-ton 
three out forty-two replying have no 


in cars? Twenty 
of 
doubt that it would be economy to increase 
the carrying capacity to twenty-five tons or 
more, and eleven say twenty tons is load 
cnough for one car, 

12. 


should be increased to 80 tons, would you 


If the carrying capacity of freight cars 


recommend journals. and axles to be made 
larger than the master car-builders’ standard, 
that 
Twenty-nine out of fifty-seven would rec- 


and wheels be increased in weight ? 
ommend an increase in weight of wheels and 
ize of journals, and ten would increase the 
weight of wheels but not of journals. 

13. Can a locomotive draw 1,000 tons of 
freight your road 
With greater economy than in 10-ton cars? 


over in 20-ton cars, 
Thirty-cight out of fifty-three say there is 


no doubt about it; three say it can, as the 
train would be shorter and lighter; one says 
it can, would take 


power; three say it can, saying 


motive 
nothing of 
less cost of cars, less repairs, &e, ; 


because it less 
one says 
25 per cent. cheaper, and but 
says No, 


a single one 


The committee say, in conclusion, that, in 
their opinion, freight can be errried in 30-ten 
ears, With as much safety, and greater econ 
viny, than in cars of less carrying capacity, 
and would therefore recommend the building 
of 25 or 80-ton fest cars, to dnerease the weight 
of wheels to 575 pounds, and use the master 
car-builders’ standard axle or one of a larger 
size, 

© tie 

The Appleton (Minn.) Gazette 

farmers in the prairie country, where wood 


advises the 


is expensive and troublesome to prepare for 
use, to burn hay or straw. 

It mentions a stove consisting of six cylin- 
ders made of sheet iron, two feet long and 
fifteen inches in diameter, and then sprung 
so as to be thirteen inches one way and _ sev- 
enteen the other, in order to more nearly 
correspond with the shape of the fire-box in 
the hay stove. 

‘* These cylinders can be filled with hay as 
easily as an armful of wood can be picked 
up and put into a wood stove. One cylinder 
of hay, put into a stove at 6 o'clock last 
ight, lasted 


but 


ni four hours and warmed two 


rooms; when cookiog is being done, 


about two cylinders of hay per hour will be 


necded. Nice, choice hay will burn and 
make » good fire, but it is not necessary to 
burn hay fit for stack. Straw will make a 
hot fire. Even straw thrashers are run by 


burning straw. Old, dried prairie grass, 
which ean be cut now, will make an excel 
lent fire.” 
BB 

Some of our English exchanges are dis 
coursing as to the probabilities of selling a 
considerable quantity of iron to parties in 
the the Western 


mills resume operations. They need not be 


United States before iron 
come excited about the prospect of a large 
this of the Atlantic. 
American Iron Manufacturers are not going 


demand from side 
to let them entice their Customers away, es 
pecially when, as now, they can easily pre 
vent such a consummation 
tbe 

One of the most marked effects, so far, of 
the introduction of electric lights, seems to 
be an increase in the consumption of gas, the 
between the electric light and the 
is light 
more powerful burners. 


contrast 


ordinary 2: creating a demand for 


° ae 


There are said to be more thaw one hun 


dred concerns in Philadelphia cngaged in the 


manufacture of stoves, Notwithstanding 
some of them do business in a small way, 
buying their castings from foundries and 


mounting them, they, collectively, give em 
ployment to several thousand workmen, and 
do a business of over $4,000,000 annually. 
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Improved Shaping Machine. 
We present with this an engraving of 
a 9’ shaping machine, as built by the Hewes 
& Phillips Iron Works, at Newark, N. J. 
This machine is a re-design of the machine 
illustrated in our issue of January 1, 1881, 
the improvements, besides a general strength- 
ening of the parts, consisting in the addition 
of detail, and such a reconstruction and re- 
arrangement as to increase the scope of the 
machine to better fit it for railroad and 
general machine work. 

For this purpose a slotted table has been 
added to the outfit, 
tion, is adapted to the bearings of the mov- 
able jawed chuck, for which it may be sub- 
stituted by simply removing the latter, the 
two being interchangeable. 

The cross head has, both for convenience 
and strength, been made much deeper, and 
is made with slotted side cheek, provid- 
ing a true surface at right angles to the hori- 
zontal surface, and conveniently arranged 
for having work fastened to it. These two 
features—the slotted table and the side cheek 
—are particularly advantageous in operating | 


which, in its construc 


on large pieces, and pieces that cannot be 
held in the chuck. 

Amongst other improvements of a general 
character, one is the substitution of taper 
wedges with screw adjustment, for the ordi- 
nary gibs adjusted by bearing screws. Other 
general features may be seen by reference to 
the engraving, and will be found described 
in the issue of the Amertcan MACHINIST 
previously referred to. 
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Of 4,885 persons for whom employment 
was recently found at Castle Garden, 3,958 
were males and 927 females. Of these 637 
were mechanics. The average rate of wages in- | 
cluding board (mechanics not included) was | 
$15 per month for males and $10 for females. | 
Day laborers received an average of $1.40 
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Proposed Device for Laying out the Teeth 
of Gear Wheel Patterns. 
By F. F. HeEMENwAY. 

It has often occurred to the writer that a 
device something like that shown in the 
accompanying sketch, would be useful in 
laying out the teeth of gear wheels on 
wooden patterns, particularly as tending to | 
greater exactness in the operation. As this| 
is usually practiced, the curves of the teeth | 
are struck with the dividers directly on the 
pattern, and in the instance of a wheel with 
a large number of teeth, there are a great 





many chances to make slight mistakes, to say 
nothing of the chances of making one or two 
large ones. This is without questioning the 
propriety of laying out the teeth with the 
dividers. Then again the job is somewhat | 
tedious. 





| 


The chief point to be made, how- | 
ever, is the probability of greater accuracy. 
In the sketch (which is not to scale, and in 


which some of the parts are purposely ex- | 


aggerated for the sake of clearness), the rim 
B is supposed to have been divided in the 
usual manner, and radial lines a, a, a, repre- 
senting the centers of teeth drawn on the 
edge. The hub A is recessed, or it may be 
bored entirely through, as shown at 7, some- 
what larger than the boss of the plate D. 
This plate has a hole bored entirely through 
it, which hole is recessed from the outer sur- 
face, and the pine, with the collar near the 
center, is fitted to be revolved without lost 
motion. This pin, which may be 4” or 
diameter, extends above the collar and is pro 
vided with a thread and nut, also with a blank 
portion on which the slotted bar /’is fitted 
to be moved the length of the slot, or to be 
securely clamped by the nut, 

One end of this bar (which may be , 
2”, or of any other convenient dimensions), 


’s 
> 


3” by 
is made thicker and grooved to receive the 
shank of the templet tooth 27. 

The templet tooth, of metal, say steel ;',’ 
thick, has a notch in the end, as from d to its 
periphery, and from d it is beveled back, as 
shown in the section, and a plain line 6—d is 
made on the beveled part. 
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In using this device, the plate D should be 
laid on the hub, and using the bar F’as a 
tram, should be set and held by the four 
screws shown in plan. <A better way for 
setting and holding the plate than the one 
shown, would be to make the screw holes in 
the plate considerably larger than the screws, 


and cover them with thin washers; then, | 
| tary Tract No. 4,” just issued, treats of sewer 


when the plate is screwed down, it could be 
rapped a little to tram the wheel. 

To mark off the teeth, bring the line on 
the templet to coincide with the lines @ as in 
using a vernicr, and as shown at d, and scribe 
Of course, as fitted up, 


around the tooth. 


Sewer Gas, Its Prevention and Cure. 


In a former issue we published some ex- 
tracts from a tract issued by the Citizens’ 
Sanitary Society of Brooklyn, N. Y., which 


| more sedentary life and are constantly sub- 


was written by the well-known Sanitary En- | 


|gineer, Chas. F. Wingate, Secretary of the 


Society, 119 Pearl st., New York. ‘‘Sani- 
gas and bad plumbing. 

Copies of any of the tracts may be had by 
addressing the author, Mr. Wingate. 

We quote from the last tract: 

Sewer gas may be known by a faint, sick- 





IMPROVED SHAPING MACHINE. 


the tooth templet must be radial, but it is 


|not absolutely essential that the line b—d 


should be either central or radial. 
The templet can be laid out directly by the 
use of the marking point and rolling seg- 


ments, or in any way thought advisable. 


| However it is done, there is but one tooth to 


lay out as against a good many, if laid out 
directly on the pattern. _To make such 
templets would not be a very troublesome 
nor a lengthy job for a good tool maker. 
The templet could be used as a guide by the 
pattern maker as the work progressed, 





ly odor, often 
causes headache and nausea, if breathed for 
any time. It is far more dangerous than a 
foul stench, because so little noticeable. The 
contents of drains, cesspools and sewers de- 


compose and develop gases, which being | 
yay readily | 


light and expansive find their 
into houses, especially at night when doors 
and windows are closed and pure air care- 
fully excluded. Every inch of unventilated 
waste pipein a house, when lined with soap 
or grease can create this gas. 


can more easily enter and do mischief. So 
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The particular detail of construction is not 
offered as the best, but simply as illustrative 
|of the idea. One suggestion might be the 
| fitting of the templet tooth toa piece sepa- 
rate from the bar, but adjustable on it to 
compensate for projecting hubs. 
Incidentally, this templet business suggesis 
the propriety of ent:cing our tool manufac- 
turers to furnish the device with a full set of 
teeth (or as many as required), by which 
means something might be done towards 
| bringing about uniform practice. 





also where there are fires or stoves, the draft 
sucks the foul drain air into living rooms, 
If the 
supply of pure air is abundant in a house, 
these foul gases will be diluted and 
If, how- 
ever, as is the rule, there is no ventilation, 
but skylights and windows are closed tight 


even through very small openings. 


then 
made less potent in their influence. 


ject to its influence. Yet in many business 
offices, merchants, lawyers and others are 
debilitated in consequence of the proximity 
of foul plumbing fixtures. 

* * * * * 


What is the remedy for sewer gas? Ist. 
To make sure that the plumbing of a house 
is well executed, of good material, and that 
it is properly trapped and ventilated. Lead 
soil pipes are never to ke permitted, nor, if 
possible, any underground or concealed 
drains. Tile and brick drains, such as are 
found in old houses beneath cellar floors, are 
almost invariably defective, and they should 
be replaced by cast-iron pipe carried along 
the cellar wall. The soil pipe—of full size, 
with the end left open—should be extended 
through the roof. This extension must be 
of cast iron, and not of galvanized iron or 
tin. A trap should be placed on the main 
drain between the house and the sewer 


| or cesspool, with an air inlet on the house 


side, open at the ground, so as to flush the 
entire system of plumbing with pure air. 
Traps are to be placed on all fixtures, and 
2ach should be air-piped to prevent syphon- 
age. No soil pipe or ventilating pipe should 
connect into a chimney flue unless carried up 
through the flue above the top of the chim- 


jney. No refrigerator waste pipe or overflow 


from a tank or cistern should connect directly 
with a sewer or cesspool. Pan water closets 


jare objectionable, or any closet without a 


cistern to keep it well flushed. Lastly, all 


| plumbing work should be periodically ex- 


hardly perceptible, which | 


and the dwelling is redolent with the fumes 
of cooking and odors from the cellar, then 
the sewer air is intensified and its presence 


less perceptible. 
weak persons. 


Its effects are most felt by 
Men who are out of doors 
much of the time, or away from home, suffer | 


| thereon. 





| Graphite and linseed oil. 
| bined and sold for this purpose, the color be- 


amined. say once a year. 
* * * * * 

Sewer gas cannot be cured by chemicals. 

Disinfection, as ordinarily practised, is only 

a sham. 


Pure air, and plenty of it, is the best cure 
for sewer gas. 
8 ae 


An Anti-Monopoly Town. 


Skitville is a place somewhere on the line 
of the Texas and Pacific Railroad. Evi- 
dently it is not a very populous town, but it 
has a newspaper with an editor who dares 
to assert the rights of his fellow citizens. 
He writes: ‘‘This is the last time we shall 
allude to the persistent omission to stop at 
this town of the trains on the Texas and 
Pacific. The old excuse of the conductors 


2 soap | that they wouldn’t know Skitville if they 
If plumbing is | 
badly done, and if there are cracks or joints | 
made with putty instead of lead, or if traps | 
dry out or are easily syphoned, sewer gas | 


were to see it appears too thin, in the face of 
the fact that this morning we _ personally 
planted a large painted stake beside the 
track, which could be readily seen by the 


engineer for the distance of half a mile. 


This evening a nail will be driven in said 
stake, and McClue’s stable lantern hung 
If the night express :Jso ignores 
this signal it will be time for the American 
people to fully understand the malice of this 


|infamous blow leveled at the prosperity of 


this growing metropolis by a bloated and 


cowardly monopoly.” —Railroad Gaztte. 


<=> 

In our issue of June 10, questions were 
asked with reference to paint for machinery, 
and to a material that can be moulded like 
fire brick, but which will stand heat better 
than fire brick. Replying to these a corres- 
pondent writes: ‘‘ Graphite forms a superior 
coating for iron. Graphite paint is pure 
The two are com- 


ing varied to suit by adding pigment. 

‘“The mixture of which crucibles are 
made can be moulded in a great variety of 
shapes, and when dry and baked will stand 
intense heat without cracking.” 

~~ 

The 

some time been experimenting with steam 


Paris Tramway Company has for 


motors on surface roads, and after a series 


of trials embracing a great variety of plans, 


has abandoned the use of steam and gone 
back to the use of horses. It is said the 
Company found the use of steam more ex- 
pensive than the use of horses; that accidents 
were of almost every day occurrence, causing 
delays and inconvenience, and that much 
trouble was caused by frightening horses 
and endangering the lives of pedestrians 
anetaeataenine solace 
Ice frozen mechanically is now extensively 
used in the Southern cities, the price being 
about $1.50 per hundred. 
<=> 
There are thirty-three schools in Russia 
established for the instruction of railroad em 


less than women and children who lead a/| ployes. 
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The Straight Line Vertical Engine. | 
We present on this page a perspective view | 
of the beautifully-designed small vertical en- | 
gine now being built by the M. C. Bullock | 
Manufacturing Co., 86 Market street, Chic- | 
ago. The engine, as will be observed, is of 
the genuine straight line persuasion, and 
those of our readers who are posted on the 
difference between the genuine and counter- 
feit will not fail to attribute its parentage to 
Professor John E. Sweet, of the Straight 
Line Engine Co., of Syracuse, where, we 
understand, the engine is also to be kept on 
sale. 

The engine was designed to meet the de- 
mand of Mr. Bullock, who is agent for the 
Brush Electric Light in the West, for a motor 
to run electric lights on the 
steamers, 

The requirements are somewhat peculiar, 
as the deck of a steamer does not furnish a 
very stable foundation in a vertical direction, 
though offering ample resistance horizon- 
tally. A vertical engine, with all reciprocating 
parts counterbalanced, exerts no disturbing 
influence vertically; and, as this arrange- 
ment of fly wheels affords the best possible 
facilities for a perfect counterbalance, it is 
specially adapted to that purpose. By 
omitting the counterbalance, except so much 
as is necessary to balance the crank and end 


Mississippi 


of the connecting rod, it is equally fitted to | 


any purpose where the engine is set on a rigid 
foundation. 

By the concentration of the weight of the 
fly wheels around the disturbing elements, the 
crank, and the liberal and perfectly-fitted 
bearings provided, the engine may be run at 
a speed not approachable by ordinary ma- 
chines of its ciass. 

While this engine 
general features which characterizes the 
straight line engine illustrated by us Nov. 
20, 1880—that is, the fly wheels forming the 
throw of the crank, the single ball gover- 
nor, the peculiar valve motion, the balanced 
valve and the absence of stuffing boxes—it 
has one thing peculiar to itself, and that is 
bored guides, with means for taking up 
wear entirely novel in character. Fig. 2 
shows a section of the frame through the 
guides, showing one pair of the four adjust- 
ing bolts. 

These bolts are so designed that they serve 
for both expanding and contracting the 
sides forming the guides. The four screws 
are set up tight, opening out the guides to a 
limited extent where they are bored, and, the 
head being fitted, the arrangement 
works like a solid cross head ina solid guide, 
but, as in time the cross head wears loose, 
slacking back the screws allows the guides 


possesses the same 


cross 


to close together, and that up to the limit they | 


were expanding originally. When further 
wear occurs, the screws may be again set back 
and the check nuts set up, drawing the 
guides together, and so on to the limit of 
elasticity. If, when all this has occurred, the 
engine is not otherwise demolished, a new 
cross head fitted to the expanded guides will 
start it on a new existence. 

The engine from which the cut was taken 
is a 4" cylinder, 7" stroke, 26 square at the 
base, 5 feet high, and intended to develop 
from 4 to 6 horse power; but engines of a 
larger size, on the same plan, are soon to be 
brought out, and special tools for the manu- 
facture of them are now being designed and 
constructed, and it is intended that the work, 
in every respect, shall be equal to the best 
Eastern production. 

While such of our readers as are interested 
in steam engineering will find it interesting 
to study the few elements that combine to 
make up this well-planned motor, all are ex 
pected to interest themselves in studying and 
criticising the peculiar design. While it 
may not shadow forth a gleam of the Oscar 
Wilde wstheticism, Professor Sweet appears 
to have been practicing his own preaching— 
trying to find out all that can be done with 
straight lines before branching off into sun 
flower curves and logarithmic spirals. 

~—-- 

To find the weight of «a hollow cast iron 
ball: multiply the difference of the cube of the 
outer and inner diameter in inches by .1365., 


LETTERS FROM PRACTICAL MEN, 


Some Free Criticisms, 
Editor American Machinist : 

During the past few months I have often 
had in mind to scold a little through your 
columns, but owing to almost excessive busi- 
ness occupation [have failed for want of 
time. Now I fear I shall be so far behind 
on the matters I wished to speak of that in- 
terested ones will have to go back a distance 


to call up spent subjects. 


The mild controversy between Mr. Foote 
and some others relating to the preparation 


|of work for the lathe, and touching center 


reamers, etc., is of a character very valuable 
to growing handicraftsmen, therefore, I hope 
old and sound heads will have patience while 
I say that,in my estimation, the best method of 


a 








unin 





Th 





work 


producing a frve ceuter in a piece of 
for the lathe has not been touched upon by 
cither of the writers referred to. 

Of course it is useless to discuss the hap 
hazard methods in use on shafts for agricul 
tural machinery and work of that character. 
What we will need is to reach results the 
nearest approach to exactness; and to do it 
at all times without chance or guesswork. 


My objection to the use of either device 
brought forward thus far, is that one is never 
sure of having the reamed part concentric 


with the drilled part of the center. 
All machinists competent to execute a first 
, class piece of work know that an eccentric 
center will not wear equally on all sides,and 
where it exists (in work where much cutting 
is to be done) it will defeat all efforts to bring 
out the work true, cylindrical or concentric. 
Numerous unavoidable causes exist for the 














‘“‘reaming” of ordinary center reamers when 
applied to their work. The chief cause is 
perhaps unequal density of metal owing to 


the action of the strain applied in breaking | 


the pieces into suitable lengths for the work 
in hand. This is of course obviated in shops 
where a cutting-off machine is used,and leaves 
only the inherently unequal density of the 
material to contend against. . Another cause 
is the want of truth in the surface to be cen 
A third cause is the weight of the 
shaft on the center reamer in the act of cen 


tered. 
tering. This last is to séme extent over 
come by continuonsly turning the shaft while 
centering, or by blocking it up, or by other 
means to counteract the weight, but there is 
no hope of making two centers alike in com 
mon iron by first drilling and then reaming 
the center with a pointed reamer 











My plan has been for some years to make 
center reamers, having on the end a pin or 
‘tit,’ about i 
the center drill employed. 


%” long, and 45” larger than 
I make them of 
8’ Stubs’ steel wire for small work, by simply 


holding a piece of suitable length in a chuck 


and turning it to the required form; after | 


turning it, I take 2 round-edged file and file 
three grooves from the point of the ‘ tit,” in 
a right-handed spiral, until they run out on 
the shank, I then back off with a fine file 
and give the three lips produced on the 
“tit” a rose-bit form. 
Cleaning-up tool that can be ground from the 
point side on a thin emery or corundum 
wheel without change of form, and_ will, 
with proper handling, always make a truly 
round and concentrie center in any decent 
able material, 

It may take a little more skill to fit up and 


This gives me a| 


SD = 





| use such a tool than to grind a half-center, oa 


a square plug for bruising a center into a 
|shaft; but as I understand it to get the best 
is what we all want, and the foregoing is the 
best of all things I know of for the purpose. 
Some weeks ago there appeared several illus- 
trations of ‘‘combined lathe centers with 
I would like to ask the author what 
work he would advocate the use of such tools 
for? 1 fail to comprehend it. If I puta 
piece into a lathe it is usually because I want 


dogs.” 


}to bring it toa higher state of truth than | 


found it. 

Now, I would not dare to apply pressure 
to any part of the end of a piece of work 
except the center. If 1 so far forgot my cun- 
ning as to do it, | should restrain my impa- 
tience with much zeal when I found my 
| finished job was unfit for use because of un 
Perhaps I may think differentty 
| when I learn what class of work the devices 


| truth. 


| are designed for. 

Had I a lot of work that I cared little how 
I marred at the ends in the finishing, and 
which could be driven for the required cuts 
| by any such means as depicted, I should cer- 
|tainly make a center-punch triangular, and 
| fix up a corresponding triangular center to 
|drive the work after being punched, and 
| hope for greater accuracy than my experi- 
}ence would permit me to expect from the use 
lof the tool referred to. 
If the tools are designed for special work 
|I have nothing to say, but as tools for gen- 
|cral use, their utility is out of my sight 
| entirely. 
| On the same page of the AMERICAN Ma- 
 cuneseieee is shown, also, a planer vise. Its util- 
ity for some special line of work is obvious, 


| 
| 
| 
| 


|} but a pair of common planer-centers seem 
to me capable of doing all that it can accom- 
plish, besides their almost unlimited range 
I do not 
find fault merely to be eranky, I believe 


jand application on general work. 


ithat when any of us get admission into an 
|influential journal to express our thoughts 
|upon some subject, we should endeavor to 
adhere strictly to sound principles and first 
class practice, for there lies the value to those 
who come after us, and to whom our experi- 
ence ought to be an available legacy. 
C. C. Hr. 
Blackfoot, Idaho Ter. 


Errors in Regard to Steel, 





Kdiior American Machinist: 
‘In the 
Bessemer process the ore is’ placed in a con 


I have been reading up on steel. 


| verter, and the impurities are burned out of 
| it by foreing a blast of air through the molter 
metal, ™ * ” * ” * : 
It has a small per-centage of carbon, The 
| steel thus produced is of so low a degree of 
temper (using that word in the manufactur 


er’s sense) that 1t will not harden or temper, 
and is difficult to distinguish from wrought- 
iron.” As the reader of mechanical journals 
should be entitled to the facts in relation to 
so simple a matter, permit me tosay that it is 
not the ore which is placed in the converter, 
but the molten iron, after having passed 
through the blast furnace. Bessemer steel 
may be made to harden and temper like cru 
cible steel, and is made both in this country 
and abroad in large quantities for uses re- 


quiring it to be hardened. |The presence of 





carbon sufticient to cause hardening is not, as 


some appear to suppose, the distinguishing 


characteristic of steel, whereby it is to be 


distinguished from wrought iron, but the 


structure peculiar to iron and steel respect 
ively must be considered, as there may be 


steel possessing all the otber characteristics 
|of that compound, but utterly refusing to be 
hardened, while, on the other hand, there is 
| wrought iron which will harden almost equal 
ito tool steel, but is still unmistakably iron. 
| Are there not plenty of old blacksmiths who 
with the writer remember, in years gone by, 
when stee] was not so plentiful as at present, 
that it was customary to weld up old swedes 
iron tire, of which to make toe-calks for horse 
shoes, and that the calks made from it hard 
ened like steel? 

Again, 1 


“Two methods of making this kind 


read, in reference to tool 
steel : 
of cast-steel are employed, one of which 


| may be termed the 


English, and the 
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other the American system. In both systems 
the first stage of manufacture is to convert 
wrought iron into blister steel.” How two 
systems, if in both the iron is first converted 
to blister steel and then placed in crucibles 
and melted to produce cast steel? It is true 
that there is a method of manufacture of steel 
in which the iron is not first converted into 
blister steel, but is put in the crucibles with 
the necessary amount of carbon, sometimes, 
in addition, a quantity of scrap steel is intro 
duced, and the conversion from iron to steel 
takes place in the process of melting occupy 
ing buta few hoursin place of several days, as 
in the cementation process by which blister 
steel ismade. This system has been called the 
‘*quick process,” ‘‘ pot conversion,” ‘‘cruci 
ble conversion;” but that this plan is essen 
tially either English or American is contra 
dicted by the fact that steel is made in both 
ways both here and abroad. The same sys 
tems are in use here. As much care is exer- 
cised here, and as good steel made here, as in 
any other steel-producing country, and the pro- 
cesses by which steel is made need not be so 
enveloped in mystery that the average reader | 
shall be ready to gulp down as fact all that | 
he finds in print on the subject, while the | 
writer who assumes to enlighten the reading 


public might, through the courtesy of steel | 
manufacturers, or by reading what has been | 
written by men whose every-day experiences 
constitute authority, avoid such mistakes as | 
to assert that Bessemer steel will not harden, 
against the statement (in print, in a leading 
journal devoted to mechanical and manufac- | 
turing interests) of the superintendent of one | 
of the most prominent Bessemer steel works 
in this country, that in a succession of blows 
from an eight-ton converter, the per centage 
As | 
this is from recollection, | am not positive 
may have | 
Nor can I quote exactly the | 


of carbon ranged between 0.50 and 0.60. 


as to capacity of converter ; it 
been six tons. 
per centage of carbon, but I distinctly re 
member that the position taken was that the 
per centage of carbon in Bessemer steel could 
be regulated within so small a limit of varia 
tion as to make it available for uses to which 
only crucible stee) had been supposed to: be 
adapted, and that the amount of carbon con- 
tained in any particular blow of steel was, 
at the option of the manufacturer, within a 
limit too small to make any perceptible dif- | 
ference in steel requiring to be hardened. 
The process of manufacture of Bessemer | 
steel has been so thoroughly described by 
writers fully competent to give all the de 
tails that, as a casual observer, I will only | 
say, that to a mechanic, it cannot fail to be 
very interesting to visit a Bessemer works, 
where tons upon tons of pig iron are first 
melted, then introduced to the converter to | 
be relieved of impurities and carbon, after- | 
wards recarbonized and cast into ingots | 
1,500 Ibs. heats, or | 
blows, succeeding each other so rapidly as | 


of some each, the 
to permit of several hundred tons production 

daily at a single steel works, the different | 
operations following each other so closely 

that, during a limited visit toa works making 
steel rails there may be seen loaded upon the 
cars for transportation finished rails which 

were simply molten iron when the visitor 
entered the converting room, having passed 
through the operations of converting, bloom 

ing, rolling, cutting to lengths, straightening, 

&c,, at a speed which bewilders the ordinary 
mechanic. 

With a reference to one more point im the 
communication from which I have quoted, | 
will desist. 

“Twelve 
taken 
carbon estimated from the appearance of the 


blister 
at random, and their percentage of 


samples of steel were 


fracture. The twelve samples were analyzed, 
and the difference in the percentage of car 
bon estimated and that determined by chemi 
cal analysis was found to be an average of 
but seven one-hundredths of one per cent.”’ 
That the above statement is incorrect, I am 
not prepared to say; but the inference to be 
drawn from it being, that the temper of steel 
is judged while in the blister bar by ocular 
inspection, I wish to say that whether possi 
ble or not to select blister steel by such in 


spection, which will, on melting, produce 


any particular grade or quality of cast steel, 


| bore by Mr. N. A. Neilson. 


| which enters the shank 


|The small screw 


it is not a common practice to depend upon 
such means, but upon a careful examination 
of fracture in ingot form. There is in print, 
under the copyright of the steel manufactur- 
have made the above 
experiments, the that ‘‘twelve 
ingots. were selected by numbers and ana- 


said to 
statement 


ers, who are 


lyzed to determine the accuracy of ocular 
the table 
giving the percentage of carbon shows the 


inspection,” and a reference to 
astounding fact that Mr. Parkins’s placing of 
Nos. 7 and 8 in their proper places in the 
list as by the increasing proportion of carbon 
forced him to judge the difference, and not 
simply that there was a difference, but to 
most carbon, 


which contained the 


when there was only four one thousandths of 


decide 


one per cent. difference between the two. 


This, with the naked eye, and subsequently 


vertied by analysis. 
Having read from the pen of the author 
whom I now criticise—much that was in- 


|teresting and instructive, and knowing that 


once in possession of the facts he can pre- 
sent them in good shape, L hope he will in- 
vestigate before writing another promised | 


letter on the subject. BLACKSMITH. 


(Jury 8, 1882 








sleeve J in position on the stem a. 


. 


The ad | ings. 


True, there 1s less belt contact, but it 


vantages of this form of sleeve are: first, it} is also true that the belt does not vibrate; 
fastens the needle and sleeve with one bolt; | therefore, is less lable to slip, which more 


second, it prevents the needle from ‘“‘giving,”’ 
as it does in the ordinary split sleeve owing 
to the spring of the lugs. 

Waynesboro, Pa. YounG AMERICA. 


The United States Board on Tests, 


Editor American Machinist : 


than compensates for the loss of belt con- 
tact. 

A case in mind 1s the using of a four-inch 
belt, 30 feet long, and a pulley 43 inches 
diameter, driving an exhaust fan which was 
to make 3,500 turns per minute. The tight- 


}ener was at driven pulley; weight on belt, 


In your recent editorial article with the | 


above heading (issue dated May 27), you use 
the following words in regard to the dis- | 
tribution of the reports of the United States 
30ard appointed to test iron, steel, &c. : 

‘A limited number were printed and im- 
mediately (in the majority of cases) given to | 
persons who had no use for them, therefore | 
the work coula not be appreciated. That | 
very valuable publication is now out of | 
print, and can be had neither for love nor | 
money.” 

I beg leave to call your attention to the 
fact that the major part of that very valuable 
publication can be had for money (if not for 
love). 


| 
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Solid End Counterbore, | 


Kditor American Machinist: 

I noticed in your issue of April Ist, 1882, a 
sketch and description of a handy counter- 
I send a sketch 
one of my improve- 
a ais a collet 


and description of 
ments on the old style, also. 


or shank; Pis the part which holds the cutter 


|), and which is solid on the end, the tit be- 


ing turned down from the solid metal. The 
upper end of B has a tapering hole in it, 
and is driven 
by two square dowel pins. The part-2 has a 
to hold the cutter D. 
C screws down upon the 


aa 


hole mortised into it 
cutter from the inside, at the bottom of the 
and holds the 

My counterbore is 


> 


tapering hole in B, 
firmly in its 
cheaply made, and seems to have the advan- 
tage over Mr. Neilson’s 


cutter 
place. 


that, being solid 


on the end, it is not liable to split open when r 
large cutters are put in. id / 
Bens. FP. CHAPPELL, | | 
So. Windham, Conn, i 
Another Surface Gauge, 
Kditov American Machinist: 
An adjustable surface gauge is an essential 1 eo 
tool in a machine shop, but it is not necessary | L. 
that the adjustment be more than }", for we—="—_ —1 (G@yi} 
can set a gauge quicker by sliding the sleeve ion yff 
on the stem of the adjustment, H “Ge 
The diagram represents a surface gauge 
which an apprentice can make (not many 


machinists can bore a sleeve 107% or 12” long 
like those already illustrated), and be as good 
as the best, and with some advantages over 
In Fig. 1: 
enough to let the 


Cis a cast-iron base with 
bolt B 
through, counter-bored as shown to receive 


made of / 


others. 
hole large pass 
the stem @ steam pipe), and on 
lower side to receive the nut J. 

The turned to fit’ the 
hole just so you can push tl in with your hand, 


bolt B, 
made of 


stem « should be 
and tapped so as to receive the 
(a nut would be better), which is 
}.’ or 2” iron, with a milled head above and 
nut below, thus holding the bolt in place 
while the stem is being adjusted. The stem 
is prevented from turning by a slot cut in it, 
The sleeve )) is made solid, bored to fit the 
stem, and slotted to receive the gib #. A 
The 
cross section at the side will clearly explain 
By turning the nut //, the 
bolt #’ fastens the needle; by drawing against 


taper hole reccives the taper sleeve @, 
the operation. 


the combined collar and sleeve G, which in 


The report on alloys, by Prof. R. H. 
Thurston, which occupies at least one-half 
of the bulk of the whole report, was.sepa- 
rately bound, in limited quantity, by private 
funds, and is, or was, recently for sale by 
D. Van Nostrand, New York. The report 
on wrought iron, by Commander Beardslee, 
was abridged by the undersigned—the 
abridgement containing all the matter that is 
of real value to engineers—and published by 
John Wiley & Sons, 15 Astor Place, New 
York, and is for sale at $1 50 per copy. 

The reason these reports are not appre- 
They 
are not read, I believe, because the bulk of | 
their 
separate 


ciated is because they are not read. 
the profession are not aware of 


existence and = accessibility in 


form, as above mentioned. Won. KENT. 


London, England, 








| with boxes cool. 




















Economy in the Use of Belt Tighteners., | 


Editor American Machinist: 

Many tightener pulleys are placed near the 
driven pulleys. I get best results by placing 
them near the driving wheel. The reason is 
that the most slack place in a belt is where it 
leaves the driving pulley. Place a light 
tightener there, and it will take up the slack, 
prevent the wave or vibrating motion, which 
leaves no opportunity for air rollers, and also 


25 Ibs. The belt was worn rapidly, boxes 
were hot and motion of fan unsteady, doing 
bad service. The tightener was moved to 
driving pulley, and the weight on belt re- 
duced to 5 Ibs., when the fan run steadily, 
One belt has been in con- 
stant use two years, and is good for several 
years more. 

There may be nothing new in this arrange- 
ment, but I see the other arrangement is 
almost entirely in use in this part of the 
country. gS Srl 

Big Rapids, Mich. 


A Vigorous Growl About Pretenders, 
Editor American Machinist : 

The letter of ‘Journeyman from Ham- 
ilton, Ohio,” is pungent and critical, but it 
strikes home. It is surprising to see the 
amount of cheek some workmen possess. 
They bluff through life, gaining their ends 
through a glib tongue. They condemn every- 
thing they do not originate and devise. They 
find fault with everybody’s work, while their 
own is perfection, and when put in competi- 
tion with a better workman than themselves 
they are jealous and ugly, as the incarnation 
of envy itself. We have met such men sev- 
eral times in our working life, but have 
found the old saying come true, ‘‘ Give them 
enough rope and they will hang themselves.” 
Their ignorance exposes itself in time and 
they are finally bounced. I would sketch 
the peculiarities of one or two, but we have 
all met them and I presume gave them as 
wide a berth as possible. In closing, would 
gently hint to our courteous Editor that it 
would benefit a class of readersif he gave 
us the requirements and qualifications neces- 
sary for membership in the American Society 
of Mechanical Engineers, 

There are men who are fond of sticking 
M. E. at the end of their name, whose ignor- 
ance is surprising in the light of this day, 
but whose cheek carries them through every- 
thing. ENGINERR. 

Chicago, Ills. 

[The rules of the American Society of Me- 
chanical Engineers provide that mechanical, 
civil, military, mining, metallurgical and 
naval engineers and architects may be can- 
didates for membership. 

‘To be eligible as a Member, the candi- 
date must have been so connected with some 
of the above specified professions as to be 
considered, in the opinion of the Council, 
competent to take charge of work in his de- 
partment either as a designer or constructor, 
or else have been connected with the same as 
a teacher.” 

Those who wish to join the Society should 
write to the Secretary, T. W. Rae, 239 
Broadway, New York, fora blank form of 
application and a copy of the rules. | 

ee aa 

The number of patents issued from the 
United States Patent Office for the weck 
ending June 13, was 375, of which number 
369 were issued to citizens of the United 
States. Of these the State of New York 
leads with 58, followed by Ohio with 40, and 
by Massachusetts and Illinois with 35 each. 
Thirty-seven States and Territories are repre 
citizens, ora citizen, in the list. 

Seeraeiglin a caine 


sented by 


It is well known that Sir Henry Bessemer 
carried on for many years the manufacture 
of bronze powder as a trade secret, not ven 
turing to run the risks of infringement which 
wouid almost inevitably have followed had 
he patented his invention, It is not, how 
ever, so well known as it should be that 
when he began to grow wealthy from another 
source he presented freely to the two assist 
ants, Whom alone he had entrusted with his 
secret, the whole of the plant and good will 
of the business, with the sole injunction or 
condition that they should be as faithful to 
themselves as they had been to him,—Me 


turn presses against the gib /,which holds the | causes no unnecessary strain on belt or bear | chanical World 
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New Furnace Grate-Bar. 





We present herewith an engraving repre- 
senting in elevation, section, and plan, a 
grate-bar adapted for use in any furnace, 
but more especially designed for use in the 
furnaces of steam boilers. In the plan, 
several of the bars are shown as arranged for 
use. 

The intention in the design of this bar, 
which is the invention of John C. Knoeppel, 
of £29 E. 110th street, New York, is to fur- 
nish one that, while it shall cost no more 
than the common grate, shall be free from 
many of the objections to this class of boiler 
fixtures. 

It will be 
web uniting 
the distance 
to bear against the depressed or concave 
parts of the corrugations of the adjoining 
bar. This insures the relative positions of 
the bars being retained so as to preserve, the 
maximum, and uniform air passages. 

The webs are pierced with lateral air pas- 
sages through which the air provided for 
combustion circulates, thus tending to keep 
the bar cool. To further assist and equalize 
circulation, the distance lugs occupy only a 
space near the top and bottom of the bar, 
leaving the air free to circulate longitudinally 
along the center. The equalized circulation 
of air promotes economical combustion by 
furnishing oxygen to all parts of the fire 
alike, while keeping the temperature of the 
metal lower by this means, together with the 
provision for gradual expansion and contrac- 
tion afforded by the corrugated form assists 
in preventing the usual distortion, and the 
rapid burning out common to the ordinary 
plain bar. The circulation of air may be 
seen as indicated by the arrows in the sec- 
tional view. 


seen to consist of a corrugated 
a top and bottom flange, with 
lugs on each bar so arranged as 


The distribution of metal in this bar, as 
well as the peculiar features referred to, ad- 
mit of its being made light, and with a maxi- 
mum air space. Being cast on the side, a 
solid face, free from dirt or blow-holes, is 
assured. 

It can be used in any furnace, no alteration 
being necessary, for which purposc it 
made full length or in sections, as required. 


Is 
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An Apparent Paradox 





By Lewis F. LYNE. 

Some months ago a question was proposed 
to me by an engineer in the United States 
Navy, and it was this: ‘‘Can a windmill be 
made to propel a vehicle directly against the 
wind, the wind blowing parallel to the axis 
of the windmill and at right angles to the 
axles of the vehicle?” I repled that I be- 
lieved it could. 





After a warm discussion, in which several 


other engineers present took part, the discus- 
sion closed without any decision of the ques- 
tion. I might say that but one of the dis 
putants agreed with me in my views of the 
question. As I believe in a practical demon 
stration of all theories, a few wecks afterward 


I made a small model, like the one shown in | 


the accompanying engraving. It consisted of 
2’ in diameter, and 
two strips of brass, CD, held together by three 
round bars, also used in making clocks. The 
spindle of the windmill #4 was made of a 
large-sized steel knitting needle. The wind- 
mill A was 4” in diameter, the blades being 
made of sheet copper soldered to wire spokes 
at an angle of 45° with the axis B. A pin 
ion, E, 8” in diameter outside, and having 8 
teeth, was fastened to one of the axles and a 


four brass clock wheels, 


worm, '4” in diameter, with a pitch of ten 
threads to the inch, was placed upon the 
spindle B. 

This little piece of mechanism was placed 
before a Root blower and_ nicely adjusted. 
When the blower was set in motion by hand 
the model began to move towards the open 
end of the air pipe, and the harder the blast, 
the faster the model ran, contrary to the pre- 
dictions of those who beheld it. 
said it would move backwards. 


Some even 


This may be interesting to the readers of 
the AMERICAN MACHINIST, and perhaps some 


of them will be kind enough to explain how 
and why it moves, as it is settled beyond a 
doubt that it does move, and with consider- 
able rapidity, against the wind. 
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Some Leading Industries. 


SHOES AND LEATHER. 

The shoe manufacturers throughout the Unionare 

unquestionably as full of orders as they ever were. 

* * * * * * * 

There is a very general expression of 

among the sellers that prices are so low; the profits 

are represented to be infinitesimally small 
* * * * * * 


regret 


+ 

The sales and receipts of leather in the principal 
marts are very vearly equal from week to week. 
Now we have a uniform and stable trade, which 
never becomes so active as to engender a spirit of 
speculative adventure, or so languid as to dis- 
courage the prosecution of the industry on which 
it is based. The tanners have every reason to be 
thankful that they have so long enjoyed exemption 
from that great evil which has so often marred 
their fortunes in former days, to wit, undue infla- 
tion of the values of raw material.—Shoe and Leather 
Reporter, June 15th. 

LUMBER. 

The general features of the lumber 
throughout the country have not improved since 
our last issue. Its anomalous condition continues; 
that is to say, manufacturers East and West are 
holding their output with firmness, making little or 
no concession in prices, while dealers everywhere, 
with perhaps the exception of the extreme North. 


business 






AMERICAN MACHINIST 


RAILROAD BUILDING. 

Unless a great financia! panic shall occur, which 
now does not seem at all probable, we are satisfied 
that railway building will continue at a rapid rate, 
and from present appearances that the total for 
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FURNACE GRATE Bar. 


1882, inspite of the temporary depression in the 
marketing of securities, will very likely equal or 
possibly exceed that of 1881. Our belief is b>sed 
on the knowledge of the work now in progress, 
and we think that an examination of the enter- 
prises projected and actually under way, as report- 
ed in our columns during the past year or two, 
will be sufficient to convince anyone that railway 
construction not only has not ceased but is being 
continued at an astonishing rate of progress. Our 
belief that it will continue unless an unexpected 
panic occurs is also based on general principles. 
The railway has become the great necessity of 
modern business and intercourse. 
be a mere luxury, and is now as much a necessity 
for every community as horses and wagons are to 
the farmer It needs but a glance at the map of 
the United States to show that the work of supply 
ing the country with railways has scarcely begun 
A city or village or hamlet that is now off from the 
line of any railway is considered to be almost out 
of the world. and its people look eagerly and hope 
fully to the time when they will have their own rail 
way, or perhaps half a dozen of them. But now 
see how many places have even yet never heard 
the whistle of the locomotive. The number of 
Post offices in the United States is now in round 
numbers 45,000. The number of railway stations 
given in the Official Railway Guide, which is very 
complete and accurate, is only about 20,000, which 
more than half 


It has ceased tu 


shows that some 25,000 places, or 


aN 


_*] 


more urgent than they care to admit, or they would 
not be here on the eve of semi-annual inventory. 
* 7 . . * 

The cotton goods market shows more improve 
ment in tone than woolens, and with less accumu 
lation in first or second hands. In fact, the steadi 
ness of prices on desirable cotton fabrics, plain 
and colored, is something to be noted, especially 
after six weeks of disappointing jobbing trade. 
U.S. Economist and Dry Goods Reporter, Jane 17. 

PAPER. 

The volume of city trade continues comparative 
ly light, but the general line of values has under 
gone no change within the week. The 
sonable weather and the improved condition of 
the growing crops have caused a better feeling 
among business men generally. In the line of 
Writings, loft-dried papers hold their own very 
well, and while most manufacturers of these con 
tinue fairly engaged on orders at full prices, owing 


more sea 


to the sharp competition among dealers some cut 
Prices of Book and 
News continue easy and the production is large.— 
Paper Trade Journal, June 17th 


ting in prices is indulged in 


GROCERIES. 


The distribution of merchandise is good, despite 
all reports to the contrary, but not as active as 
during the same time last year. Prices for pro 
visions are very high, but grain has been tending 
downwards and has been more active in a specu 
live way. Coffee is quiet, so faras business on the 
Exchange and with importers is concerned, but 
distributing houses are doing a very satisfactory 
trade. Tea miles firm, and a fair business is doing 
American Grocer, June 15. 
=> 

Combustible articles need to be carefully 
guarded 


when stored in large quantities. 
Fires have destroyed quite 2 number of large 
oil tanks and ice houses within the last few 
wecks. Some of the oil tanks were struck 
by lightning, but it is difficult to account for 
most of the 
“spontaneous 


apply. 


ice-house fires. Perhaps the 


combusuon” theory may 


g => = 

The sum of $30,000 has been subscribed to 
start a new stove manufacturing company at 
Chattanooga, Tenn. It is proposed to start 
the works, if possible, in September. 

ie 

steel works in 
the United States, of which eight are in 
Pennsylvania. 


There are fifteen Bessemer 
These establishments have, 
in all, thivty-three converters, varying from 
four to ten tons’ capacity. Two new works 
are now in course of erection, 





+p 
In 1848 the voyage from Sandy Hook to 
Queenstown in sixteen days was considered 
a quick one, The same voyage has recently 
been made in less than seven days, and the 
expectations are that this time will be con 
siderably shortened. By-the-way, the pro 
jected fast line that is to make the trip in 
less than six days should hurry up_ their 
preparations, or their promised time may be 
considered slow before they make it. 
Se 
D We have had a number of inquiries 


from parties who are not members of 
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A WINDMILL THAT Runs AGAINST THE POWER THAT DRIVES IT. 


west, are complaining of a dull trade, with no mar 
gin for profits between mill prices and yard lists. 
And yet white pine lumber is going from the mills 
about as fast as it can be turned out, with, perhaps, 
the exception of that at some mills in the interior 
of Wisconsin that have only railroad communica 


tion, and are not accessible by water to the great 
markets. Ata few points thus situated, there is a 
slight accumulation. Stocks on the Mississippi 


river are also accumulating to some extent, as is 
usually the case at this season. 

It is an interesting inquiry as to where the im 
mense lumber product of this year is going. What 
is the nature of the demand that is absorbing it’ 
How are we to reconcile the dull trade that dealers 
everywhere report with the fact that bulk lumber 
is freely taken, and that, too, at the high prices 
prevailing in all the primary markets, and buyers 
are actually scouring the woods, up streams and 
along shores, in search of available stocks 

In explanation of this seeming anomaly, the only 
conclusion to arrive at is that the dullness of trade 
is only an alleged one. It is slow only in compari 
son with a veritable boom, such as prevailed last 
year. It is quite certain that if the demand for 
lumber had fallen off to a minimum, stocks in yards 
would accumulate. But such is notthe case. All 
through the winter and spring, in wholesale and 
retail yards, lumber was bought to supply a current 
demand.—Northwestern Lumberman, June 17th. 


the whole number of post-office points in the coun 
try, are not yet reached by railways. Now remem 
ber that even the post office is unknown in vast 
areas of the great West and South,that the popula 
tion is pouring in at an unprecedented rate,and that 
towns and cities are springing up like magic where 
the solitude of the desert reigned but a few months 
before, and we see the possibility and necessity of 
enormous railway extension.—/Railway Age, June 
15th 
FURNITURE 

If surface indications go for anything, trade will 
hold moderately well throughout the 
Within the past few days there has been a decided 
result of 


summer, 


revival throughout the Northwest as the 
the advent o1 settled fine weather, and as the pre 
valent rains had held back orders considerably it 
is not unreasonable to expect that the accumulated 
demand will hold to a later date than usual 


tmerican Furniture Gazette, June ith 


DRY GOODS 

Business assumes a better tone and a more hope 
ful feeling prevadesthe market. There an im- 
provement in distribution from commission houses 
and the jobbing trade is more animated, Buyers 
from other jobbing markets are arriving in force, 
and, although for the time being are placing a few 
new orders, their presence at this juncture is an in 
dication that their wants for fresh assortments are 


Is 


the American Society of Mechanical 
Engineers, who wish to procure copies 
We 
are informed by the Secretary, T. W 
Rae, 23! New York, that 
copies of the transactions for 1880 (in paper 


of the transactions of the Society. 
) Broadway, 
covers), Will be mailed to anyone for $1.75 
of 1881 (Volume IT.), 
for $5.00 each. But one regular mecting was 
held in 1880. 


each, and those 


A 

Probably not one man in fifty, when good 
naturedly appealed to, is capable of resisting 
the temptation to give the persistent appli 
cant 2 satisfactory testimonial of something 
he knows little about, and perhaps that lit 
tle not entirely in its favor. There are tes 
timonials that would be of considerable util 
ity toan inquiring public, but for the fact 
that their effect is neutralized by so many 
others that are given out of sheer good na 
ture and a disposition to oblige. 

This is one of the things that must be en 
dured, and the satisfaction that it is after all 
to a great extent the coming to the surface of 
the better part of human nature, may belp 
the sufferers to bear the infliction. 


oe 
It is understood that the time for closing 

the Crystal Palace (England) Electrical Ex 

hibition will be extended three months, 
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The Condition of Trade. 


While most industrial enterprises through- 


out the country are active the volume of trade | 
is smaller than it was a year ago and it is too | 


carly to anticipate very clearly what its con- 
dition will be in the fall. We present this 
week extracts from reviews in a few leading 


| journals representing special industries from 


which the reader can derive some definite 
ideas as to the present condition of the trades 
mentioned, In some cases where dull- 
ness has been complained about, it may be 
noted that orders for manufactured goods 
have fallen off only about enough to enable 


of Northern manufacturers, resulting from 
the changed condition of affairs at the South, 


offered to individual mechanics. It must be 
borne in mind that the part of the country 
designated as the South embraces an im- 


and possesses valuable mineral resources, — 


and to the manufacturer. Southern manu 
| facturers may not at present, in the majority 
| of instances, be able to offer especially favor- 
able inducements in the matter of wages, 
but mechanics who find their positions 


| crowded, may not unwisely acquaint them- 





important as they may be, are equal to those | 


mense territory, is in the main productive | 


conditions equally favorable to the mechanic | 


| according to the pay. The writer can 
|name fourteen men now in charge of shops 
| who were apprentices at the same time 
with himself in an Ohio shop. No special 
care was taken in their selection and they 
were mostly of limited education, at that 
time, yet all succeeded. This could not be 
owing entirely to natural talent, but to pluck 
and ambition. All boys have more or less 
natural talent for some occupation. Why 
don’t they do as well now? There is no 
|Tivalry among boys now as to who can do 
| the best work, or the quickest; brains don’t 
;cut any figure now with most of them. 
| Good workmen are becoming scarcer every 
|year. The men who furnish the brains for 
| many of the largest enterprises are often too 

poorly paid. It does seem as if a comparatively 
| few men furnish the brains for this whole na- 


production to keep somewhat nearer the re- |selves with the prospect of bettering their | tion. Perhaps after all this is the solution of the 


quirements for consumption. Frequently 
when a manufacturer has been crowded with 
orders four to eight months ahead of his 
ability to fill them, a falling off to the extent 


/of one-half the amount of orders he had been 


regularly refusing seems to him an evidence 
of dullness. In times past very few manu- 
facturing industries were expected to be 
pushed to their fullest capacity in the sum- 
mer, but the last two or or three years have 
been exceptional in this respect. A return to 
normal conditions this season need therefore 
surprise no one. While demand and supply 
very nearly balance each other trade may be 
expected to remain in a healthy state. 

More public interest centers in the farmer, 
just now, than in any other producer. If the 
crops prove equal to the average, a lively 
fall business is looked for. The machinery 
industry depends largely upon the railroads, 
and the railroads depend mainiy upon good 


crops for successful traffic. 


Reports as to crops are somewhat conflict- 
ing, yet enough is known to warrant a good 
yicld of wheat, unless unforeseen causes op- 
In two or three weeks most 


| of the uncertainty as to the grain crop will 


probably be at an end. 


Manufacturers’ and Mechanics’ Prospects 
in the South. 


Whatever the ultimate effect of the de- 
velopment of manufacturing interests in a 


| large section of the country, where in the 
| past but little attention has been paid to such 


matters, may be upon the corresponding in- 
terests of other sections, it is more than prob- 
ible that too little heed is given by manufac- 
turers and mechanics to the immediate pros- 
pects opened up by what is termed the new 
departure of the South. Future results may 
well be left to shape themselves, particularly 
as they will neither be affected by any 
amount of speculation, nor can they be fore- 
cast with the least degree of certainty; but 
present prospects may be studied with every 
expectation of proximate advantage. j 

As we took occasion some time since to 
point out, there is no possibility that the 


la . . % ‘ 
South can immediately become a section of 


great manufacturing centers, but it is un- 
questionable that a continuation of present 
efforts will in time yield important results. 
In the meantime the point of particular in- 
terest to the manufacturers of all other parts 
of the country is, that at the present, and for 
years to come, the South will somewhere buy 
large quantities of machinery, since by no 
other means can the process of mechanical 
development be pushed forward. 

To all intents, and for the present, a new 
market is opened in the South for machines 
and machinery, which, properly attended to, 
may be made to go far towards maintaining 
the equilibrium between supply and demand, 
(that may in some instances be at the point 
of disturbance by over-production), even if 
it does not stimulate to increased activity, 
For this purpose it is essential that manufac- 
turers study the wants of prospective South- 
ern purchasers more than they are doing at 
the present, to the end that trade to the ben- 
efit of all parties may result. 

The South has needs, mechanically speak- 
ing, peculiar to the locality, and to present 
mechanical advancement, and these needs 
can only be met by efforts in the light of a 
correct understanding of exactly what they 
are 


But it may be questioned if the prospects 


condition at the South, where for some time 

iat least, less competition is to be expected. 
We do not counsel mechanics to make rash 
adventures in this direction, with the expec- 
tation of extravagant success, but merely 
suggest that a relief for over crowding may 
be reasonably looked for where for plain 
reasons the demand will be an increasing 
one. 

What we more particularly refer to, how- 
ever, in the instance of the individual me- 
chanic, is the prospect for starting in busi- 
ness in a small way, and growing up with the 
growth of manufacturing interests. Take, 
as an example, the machine business, and in 
this part of the country it is becoming every 
day more and more difficult for a machinist 
to start in business in an humble way and 
grow up against the competition of large, 
established manufacturing concerns. At the 
South the conditions are exactly suited to 
warrant such enterprises reasonably assured 
prospects of success. 

Local competition will, in the main, be 
only similarly organized, while from outside 
competition the elements of freight, conven- 
ience with reference to distance, local pride 
and the advantages offered for studying the 
exact wants of customers will be.a protec- 
tion. Just as here the small machine enter- 
prises of 25 years ago have developed into 
the darge manufacturing houses of the pres- 
ent, so there the humble conceptions of to- 
day will become the large concerns of the 
near future. 

What is true of the machine business, is 
equally true of other occupations, the South 
affording a field for the investment of con- 
siderable energy and little capital that may 
be looked for without being found in older 
manufacturing communities. To establish a 
respectable business there against the disad- 
vantages of the lack of capital will, of course, 
call for hard work and the usual self-denial, 
but there will be present, good hopes of final 
success. 


The example of a boy without money or 
influence seeking an opportunity to learn the 
machinist trade, and, after finding the desired 
chance, improving it so well during four 
years’ apprenticeship as to save enough from 
his small pay to pay his way through college, 
then going back to the shop and rising by 


foremost mechanical engineers of his time, 
is worth the study of every intelligent youth. 


graphical sketch of the late 

Smith, on our first page this week. 
—— er 

Boys Then and Now. 





It is not an unusual thing for some men 


is 


| 
| 
} 
| 


degeneracy of boys of the present time, ¢ 
|compared with the boys of their youthful 
|days. A Western correspondent who desires 
|to be known by the nom de plume of ‘‘Forty- 
| niner,” writes us his views in regard to boys 
| 


of the present day. A perusal of the follow- | 


ing extracts will show that he is not disposed 
| to compliment them: 

| ‘‘Boys don’t pan out as they used to, when 
| the writer was an apprentice. The question 
| with a boy then was not ‘Shall I stay my 
| three years out?’ but ‘Shali I be allowed to 
|stay’?’ and they generally stayed 

| ‘Usually, boys only remain now about as 
|many weeks, not because they are badly 
| treated, as a general rule, but because they 
jare too worthless to be retained, or they 
| think it degrading to be under restraint, or 
| because they attempt to pro rate the work 


his own energy and ability to be one of the | 


Such an example is set forth in the bio- | 
Erastus W. | 


well advanced in years to discourse about the | 


| boy question—it requires so much brain work 
| now to succeed in the trades that they pre- 
| fer the chances of success in some other di- 
rection without the use of brains. I don’t 
mean to say all boys are bad; probably one 
in ten graduates with honors, whereas, by 
cultivating the brains that is in them they 
might all turn out well.” 

We do not believe for a moment the boys 
of the present day are less bright, intelligent 
and ambitious than were the boys of °49 or 
any other by-gone cra. Owing to the im- 
provements of the last thirty or forty years, 
boys gather more knowledge about matters 
in general in one year than they formerly 
could acquire in two. Those who attempt to 
instruct them in obsolete ways and processes 
often get surprised and indignant when the 
boys discover newer and better ways, and 
reject antiquated notions. In former periods, 
when newspapers were scarce and technical 
literature still searcer—when telegraphs and 
railroads were curiosities to most people— 
boys would accept almost any kind of shop 
instruction upon simple faith, but they are 
better informed in these days—a fact which 
must be taken into account when attempting 
to teach them. With competent and careful 
instructors, boys will now be found as dili- 
gent and ambitious to advance themselves in 
shop or school as boys ever were. 

ee 

Some time since we commented upon what 
we thought to be the wrong tendency to con- 
centrate the pumping capacity of city water 
works in one or two large engines, instead of 
distributing it in several smaller ones. Our be- 
lief in what we then advocated has recently 
been strengthened by the report of the engineer 
of the Department of City Works of Brook- 
lyn, Robert Van Buren, with whom was asso- 
ciated the well-known engineer, Charles W. 
Copeland. These engineers, after a careful 
investigation, have reported in favor of ac- 
cepting a proposition to the department to 
furnish, for additional water supply, four 
separate engines of an aggregate capacity of 
15,000,000 gallons. Some of their reasons 
are expressed as follows: ‘‘In the selection 
of a plan for increasing the pumping capacity 
15,000,000 gallons per day, we consider it 
unwise to select a single engine to do the 
required work. We prefer to divide the 
work to be done between two or more en- 


gines. 





There is less risk of serious accidents 
| with such a plan, and, should an accident 
/occur to one of the engines, only a part of 
| the whole increased capacity would be lost.” 


ae 


The deadlock between the iron manufac- 


/turers and iron workers of the West con- 
| tinues, and the mills are generally idle. No 
| efforts seem to be put forth to adjust the dif- 
| ferences regarding the scale by conference, 
arbitration or argument. The determination 
seems to be to decide the question by trying 
to see which party can hold out the longer. 
| Both the workmen and the manufacturers 
act in organizations, and we can seeno good 
reason why either party should refuse to ap- 
point a Conference Committee to endeavor to 
arrive at some basis of agreement on rates of 
wages. The loss of productive power while 
the mills are idle is anything but beneficial 
to general business. 


ee 


Literary Notes. 

We have received Vol. V. 
Engineer, December to May, 1881-82, neatly 
bound for This journal is 
standard authority upon matters of plumb 


of the Sanitary 


preservation, 
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ing, house drainage, water supply and gener- 
al precautions for health. Its articles pos- 
sess more than transient interest and should 
be read by every house holder. 


MILLS’ DIRECTORY OF BOILER OWNERS AND 
STEAM USERS for the States of Pennsylvania 
and Ohio, $5.00. The J. N. Mills Publishing Co., 
165 Broadway, New York. 

The volume before us is uniform with 
Mills’ Directories of New England and New 
York State boiler owners. It contains about 
three hundred pages, and is a convenient 
hand-book for those having occasion to sell 
steam users’ supplies. 
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Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly, and according to common sense 
methods. 


(224) <A. T., Phenixville, Pa., asks: Will 
you tell me how large a boiler will be required to 
furnish steam for a 1-horse power engine? A. You 
will require a boiler with about 15 feet of heating 
surface. 

(225) L. C., New Orleans, La., asks: Will 
you tell me the proportion between a square foot 
of the coil surface in a vacuum pan and the air 
pump? A. There is no rule that establishes this ratio. 

(226) A. M. B., Ionia, Mich., asks: How 
can I blue gun barrels and other parts of a gun 
without heating? A. Apply nitric acid and allow 
it to eat into the iron a little; then clean, oil and 
burnish. 

(227) E.W.J., New York, asks: 1. How can 
[find the heating surface of a steam boiler? A. See 
answer to W. F. N.in this number. 2. How can I 
find the length of lever and the weight of ball for 
safety valve? A. See answer to J. B., in issue 
May 8, 1880. 

(228) 8S. J. W., Montgomery, Ala., asks: 
Will you please explain what the pressure on a 
slide valve will be, the length of valve being 34’ 
and the breadth being 16’’; steam ports 1144” x15”; 
exhaust ports 2%4/’x15’’; travel of valve 4144”; lap 
7%’: boiler pressure 140 pounds? A. There is no 
way of determining what the pressure will be ex- 
cept by actual experiment, which would be of 
no practical value since the pressure would un- 
doubtedly be different at di erent times. 

(229) R. M. H., New York, asks: How 
can I find the position of the piston of a steam en- 
gine when the valve is oben the amount of lead; 
the engine being 16” stroke ; the travel of valve, 3”, 
lap 7%", and lead 1-10’? A. You ascertain it 
from the engine quite as satisfactorily as in any 
other way. You will also find this subject graphi- 
cally illustrated in the AmeEricAN Macuinist of 
June 30, 1881. The mathematical solution is quite 
unsatisfactory except, perhaps, to advanced mathe- 
maticians. 

(230) D. L. $8., Bramford, Conn., asks: 
How do you find the diameter of a pinion to run 
with a gear; forinstance the gear 12!4’’ diameter, 
34’ pitch and 47 teeth; and the pinion to have 19 
teeth? A. See reply toJ.W., in issue of July 1, 
1882. Ifthe pitch of your gear is 34” the pitch di- 
ameter would be 11.22’ instead of 1214’’, and the 
pitch diameter of the pinion would be 


of 


can 


19x.75 
3.1416 


1.535 inches 

If your wheelis as you say 124’ pitch diameter, 

then the pitch is 
12,25 


> <3.1416=.818’ 


‘ 
and the pitch diameter of the pinion is 
19x.818’’ 


=4.94/’ 
3.1416 
(231) C. L. C., Lowell, Mass., asks: How 
much steam per hour will pass through a 84’ pipe 


with 60 pounds pressure on the boiler? The steam 
passes through 25 feet of 1” pipe which is reduced 
at the opening to 44”. 4. There is no way you can 
determine this except by actual trial. If the mat- 
ter is of sufficient importance you can accurately 
weigh the water supplied to the boiler for say 10 
hours, using steam only through this pipe and so 
determine the matter with reasonable accuracy. 


(232) H. E. C., Wellington, Ohio, writes: 
Will you tell me the correct shape for the points 
of inside an¢ outside calipers? I have some that 
I set alike but the work wont go together, and I 
think the pomts must be wrong. A. The points 
should be rounded off in such a way that a part of 
the rounded surface will come in contact with the 


Will you tell me how to find the heating surface of 
a flue boiler? A. The heating surface of a boiler 
is found by calculating the surface with which the 
fire or hot gases of combustion come in contact, 
when water is on the other side. Taking the ex- 
ample ofa flue boiler, say 4 feet in diameter, 20 
feet long, with two 14” flues (inside diameter), and 
the heating surface will be one-half the outside 
surface of the shell, plus the whole of the inside 
surface of the two flues. One-half the surface of 
the shell is the diameter multiplied by the length 
and by 3.1416 

2 
that is 4’x20’x1.5708= 125.664 feet. The inside sur 
face of the flues isthe diameter multiplied by the 
number of flues ; multiplied by the length ; multi 
plied by 3.1416, or 1.166’x2x20'x3. 1416= 146.524 feet ; 
and the total heating surface is 125.664+146.524 
272.188 feet. 


(234) S., Tremont, Pa., writes: I 
an engineer superintending large works in Schuyl 
kill Co., Pa., and would like to change my business 
locality and get into the new fields southwest or 
up on the lakes. Do you know of any new shop 
about to start, or any established that I might be- 
come interested in? I have had a great deal of ex- 
perience in marine work, high and low pressure 
and compound engines, ship building, boiler mak- 
ing, ete. If youcan give me any information or 
advise me ina way that I might come under the 
notice of such parties as are looking for a man of 
my capacity, I will be greatly indebted to you. A. 
Weare giving every week under the head of ‘*Man- 
ufacturers,” precisely the kind of information you 
ask for. 
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Portable Forges, $10. Holt M’fg Co., Cleveland, O. 
Presses & Dies. Ferracute Mach. Co., Bridgeton,N.J. 
James W. See, Consulting Engineer, Hamilton, O 
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Latest and best books on Steam Engineering. 
Send stamp for Catalogue. F. Keppy, Bridgeport, Ct. 


Foot Power Machinery, for worksnop use, sent on 
trialif desired. W. F. & John Barnes, Rockford, Il. 


J. C. Hoadley, Engineer and Expert, 29 High St., 
cor. Federal, Boston, Mass. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Do you manufacture Hardware or House furnish- 
ing goods you wish sold in New York? If so, ad- 
dress Manufacturer’s Agent, care of AM. MACHINIST. 


“Steam Economy,” 124 pp., cloth, $1.00 (illustrat- 
ed), points out remedies for defects in engines. Best 
indicator practice. A.Wilkinson, 123 n.4th St. Phila. 


** How to Keep Boilers Clean,’ and other useful 
information for steam users and engineers. Book 
sent free by the publisher, Jas. F. Hotchkiss, 84 
John street, New York. Mention this paper. 


July delivery at Lowell, Mass., 3 Fifield 36” 
lathes. Now in Chicago, one 48” lathe. 3 Betts 36” 
Iron Planers. W. A. James & Co., 273 South Canal 
street, Chicago, Ils. 


‘* Slide Valve Gears,’ by Hugo Bilgram, published 
by E. Claxton & Co., Phila., describes the easiest 
method known for correctly proportioning slide 
valves, link-motions and cut off gears; price, $1.00. 


Russell & Struthers, Wax Process for making out- 
line engravings. Specimens each week in the 
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‘Sibley College of Mechanic Arts, Cornell Uni- 
versity.—Entrance examinations will be held June 
12th and September 11th, 1882. For the register and 
catalogue just issued, containing reorganized 
courses of instruction, scientific and practical, in- 
cluding draughting, machine construction, general 
shop work, etc., apply to the President of Cornell 
University, Ithaca, N. Y.” 


Bound Volumes and Patent Binders. We can 
furnish Volume 3of the AMERICAN MACHINIST, con 
taining the full 52 issues of 1880, or Volume 4, con- 
taining the 53 issues of 1881, neatly bound in cloth, 
ready to ship by express, for four dollars. Either 
volume unbound, three dollars. ‘ Patent Binder” 
for the AMERICAN MacuinistT holds 53 weekly issues 
in good shape. Sent to any address by mail for 
one dollar. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton Street, New York. 


‘Extracts from Chordal’s Letters,’ the most 
interesting mechanical book published. A great 
variety of mechanical and business topics treated 
in a wise and witty way that will be instructive to 
old and young mechanics, and interesting to every- 
body. Asmany as 150 copies have been sold in a 
single shop. Over 40 Humorous illustrations; 320 
pages, 12 mo. Price, $1.50 per copy, by mail, to 
any address, AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton St., New York. 


To Machinists Pattern-Makers and Millwrights 





work of different sizes up to the full range of the 
calipers. Your diffculty is probably a lack of ex | 

: é : 3 ) 
perience, which wil vanish with practice. It looks ; 


like a simple matter to accurately fit work by | 


ix really something 


means of the calipers, but it 


that requires a good deal of experience, and some 
thing a knowledge of which can be gained in no 
other way than bycareful practice 


Line of toothed Wheels ever published. This table 
suplies a long-felt want, as the numerous testimo- 
nials lam receiving wili attest. The table is very 
complete in every particular, and from it you will 
geta result at a glance. No algebraic terms are 
used : it gives the piteh line of toothed wheels from 
4 to 4 inches pitch, and from 12 to 100 teeth, Third 
edition now onthe press. Orders promptly filled 
Price, $2.00, Address, Wm. T. Ross, First and Wash- 
ington streets, Louisville, Ky 




















The Royal Sewing Machine Co, will build a shop 
at Attleboro, Mass. 





John W. Kauffman is setting four boilers with | 
the Jarvis Furnace at his four mil! in St. Louis. He 
will use Illinois slack coal for fuel 

Robert W. Gardner, Quincy, Ill.. is building ex- 
tensively, for the better accommodation of his 
steam engine governor manufactory busines: 


The M. C. Bullock Manufacturing Company, re 
cently organized in Chicago, Ill., will build exten- 
sive machine shops, foundry and boiler rooms 

W. F. & F.C. Sayles, Pawtucket, R. 1, are put 
ting ina new battery of Corliss Centennial boilers. 
They will be set with the Jarvis Furnace, to burn 
pea coal. 

Eighty thousand dollars’ worth of machinery has 
been purchased for the Roanoke, Va., Machine and 
Car Works. It is expected that the works will be 
ready for business by August Ist. 


The tornado which recently destroyed a large | 
part of Grinnell, Iowa, damaged Craver & Steele’s 
Harvester Works six thousand dollars’ worth. Our 
correspondent, Jas. M. Wishart, is superintendent 
of the works. 

R. Deely & Co., West 32d street, New York, are 
setting their new boiler 54” diameter, with Maho- 
ney’s Universal Patent Furnace. They will burn 
all kinds of cheap fuel, including wet Bagasse, with 
natural draught. 

The citizens of Ashtabula, O. have proposed tothe 
New York, Chicago & St. Louis Railroad Company 
to donate all the land necessary, and $10,000 cash, 
if the company will locate its eastern terminus and 
repair shops at that city. 

The Valley Machine ¢ Easthampton, Mass., 
write us: We have orders on our books for steam 
pumps from California, Canada, Manatoba, Minne 
sota, New York, Ohio, South America, South Caro- 
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A boiler shop 90x45 feet is being added to the 
Iron Bay Foundry, Marquette. 


The Garfield Locomotive Works is anew plant 
which is soon to be in operation in Garfield. Five 
hundred thousand dollars have been subscribed 
and work will be begun on the buildings at once 
Contracts have been awarded to John Griffiths & 
Co. for the erection of buildings to cost $102,000. 
They will be completed in three or four months. 
These comprise erection and machine shops, 453 x 
83 feet, and two stories bigh, a foundry 200 x 82 feet, 
a boiler shop 200 x 82 feet, a blacksmith shop 200 x 
52 feet, a tender, truck and paint shop, and a pat 
tern shop. This work will be done by the Chicago 
Locomotlve Works Company, which will be under 
the superintendence of Franklin D. Childs, now su- 
perintendent of the Hinkley Locomotive Works at 
Boston.—J/ndustrial World. 


Russell & Co., Massillon, Ohio, have just turned 
out the last of three hundred of their popular saw 
mills, which they have built and sold since the first 
of last October. During the winter and spring the 
demand for their larger sizes of engines, 16, 20 and 
25 horse power, has been large, and extended far 
into the season; for building portables, however, 
their output for the past month was 53 portable and 
traction engines of different sizes, and the number 
for last week reached 15. Besides engines and saw 
milis, this firm will build, the present season, 800 
separators and 500 horse powers. The demand 
for their production increased so rapidly 
that they have been obliged to put up an addition 
to their works, 75 feet long by 45 feet wide, and 


has 


three stories high, which is now in process of 
erection. In this they will place a number of ma 


chine tools of first-class make for the production of 
the new design stationary engines of medium size, 
which they will bring out in the fall. This firm es- 
tablished the first of last January a department of 
engineering, having one of the finest drafting rooms 
in the West, supplied with a good technical library 
and complete set of instruments and testing appa- 
ratus. Their system of testing engines and boilers 
is thorough, every engine being subjected to a 
rigid inspection, including friction brake and indi- 





lina, Pennsylvania and Texas. Our business never 
was better than it is at present. 

The United States Eleetric Illuminating Co., of 
New York, are erecting a station on Stanton street 
for supplying electricity and power. They will 
have the Watts,Campbell & Co.engines,and use five 
tubular boilers to make steam. These will 
with the Jarvis Patent Furnace to burn screenings 
and soft coal. 

A lady, Miss E. U. Keely, is proprietress of a large 
establishment forthe manufacture of steam boilers, 
fixtures and machinery in Williamsport, Pa. The 
receipts of her business exceed $2,000 per month, 
and she sells her goods in all parts of the country, 
East and West. She was once book-keeper for the 
firm which carried on the works, but it failed; the 
business was sold and she became the purchaser. — 
Age of Steel 

A. P. Lanterman, Chief Engineer Pullman's 
Palace Car Co., Pullman, IL, writes to correct an 
item in a recent issue of the AMERICAN MACHINIST, 
in regard to two engines recently ordered from the 
Buckeye Engine Co., of Salem Ohio. He 
* True, such engines are contracted for by the Pull- 
man Company, but they are not to supplant the 
Corliss Centennial Engine, but are to be used only 
in case of repairs of same.” 


says: 


A. Aller, 109 Liberty street, New York, writes us: 
“The great demand for Korting Double Tube Injec- 
tors this year has necessitated a further increase of 
facilities for manufacturing. Last month our sales 
were larger than any one month during the last 
two years. The ease of manipulation and positive 
action of the Korting Double Tube Injector, under 
all conditions, have established a world-wide repu- 
tation for this boiler feeder.”’ 


G.A. Gray Jr., & Co., Cincinnati,O., writes us: * We 
are still busy on lathes and planers, having orders 
enough to run us for three months ; but we think 
we can see the time, not far off, when the Darwin- 
ian theory will apply to machine-tool builders : 
‘The fittest will be the survivors.’ We now 
working to meet this crisis, having expended a 
large amount ef money and time in making special 
tools and fixtures, so that we may afford to furnish 
a heavy and well-made machine at a moderate 


are 


price.” 


Frasse & Co., 62 Chatham street, New York, have 
of machinery, fine tools and supplies for machinists, 
jewelers, silversmiths, engravers, telegraph instru 
ments, sewing machine and general manufactur 
ers. This catalogue is carefully indexed and forms 
a of the most modern and im 
proved tools and machines. We are glad to notice 
one special feature of this catalogue, that it con 
tains no tool or machine but can furnished to 
orders. The engravings are all well executed and 
the book is furnished upon application. 


choice selection 


be 





The most complete table of the diameters of Pitch | 


Gram Curtis, who was assistant to the late A. L. 
| Holley for over nine years,and who still has access 
| to his valuable collection of drawings covering the 
most recent improvements in machinery and plants 
for the manufacture of steel and iron, has opened 
an office, 35 Broadway, New York, as a mechanical 
engineer and designer. He will give his especial 
attention to the designing of machinery and plants 
of the most approved form for Bessemer (Acid or 
Basic) open hearth steel works and rolling mills; 
also make the necessary drawings, estimates and 
specifications to improve existing works, supervis 
| ing the changes personally 





be set | 


just issued a new illustrated catalogue of 211 pages, | 


cator test, cards and record being kept of the per- 
formance of every engine. The pay roll of this firm 
reaches upwards of $21,000 per month. 


|} The Fitchburg Steam Engine Co., Fitenburg, 
| Mass, write us: Weshall within a few days ship 
to the new Palmer Wire Co., of Palmer, Mass., a 150 
| borse power engine. Also to Page Paper Co., Hard 
wich, Mass., a 75-horse power; also to Saratoga 
N. Y., a 40-horse 
power and 50-horse power boiler; also to Roches- 
ter, N. Y., W. 8S. McMillan, a 75-horse power engine 
and 80-horse power boiler; also to New York city 
for Paper Mill a 200-horse power and three &0-horse 
power boilers; alsoto New York city a 40-horse 
power for running electric lights. We are building 
a 60-horse power engine and 80-horse power boiler 
for Bourn, Hadley & Co., Templeton, Mass.; a 125- 
horse power for a firm at Wollaston, Mass.; an 85- 
horse power for Shuttlewalk Bros., Carpet Mill, 
Amsterdam, N. Y.; a 100-horse power for Spring 
dale Paper Springfield, Mass.; a 50-horse 
power for Hampden, Mass.,Woolen Mill,and over 20 
others of various sizes 


Gossamer Rubber Co., Saratoga, 


Co., 


most above 30-horse power 
being horizontal automatics. Business doesn’t let 
up a bit. We find first-class work is appreciated. 

We learn from the Worcester Spy that the new 
machine shop now being erected in that city by 
stephen Holman, manager of the Holyoke Machine 
Co., is progressing rapidly. The dimensions of the 
main building are 152 feet 5 inches in length, 64 
feet in width, and a frontage of 110 feet 9 inches. It 
will be three stories high, the first being 17% feet 
high, the second 13'¢ feet, and the third 15 feet. A 
railway and turn-table are to be put inside the 
building for use in handling the heavy castings. 
The boiler and engine room is on the west side, and 
will contain a Harris-Corliss engine and three steel 
boilers, the latter made by Conglan of Holyoke. A 
chimney, 120 feet high is to be built, the outside de 
sign being in panel tiers, and the walls very solid. 
Each timber will be firmly braced, and the whole 
building will be constructed in the most thorough 
manner. The outside brick of the building will be 
laid in red cement. The trimmings and base stone 
are to be of finished granite. It is expected that 
the building wiil be completed and the shop run- 
ning in the fall. 





The Atlas Engine Works, Indianapolis, Ind., 
write us: ‘* We were never so full of business as at 
the present time, and are running our shops to their 
fullest capacity. Have recently put in about $20,000 
worth of improved special machinery to provide 

for the growing demands of our trade. We have 
| shipped out during the past two weeks 56 engines, 
most of them being furnished with boilers and 
complete outfits. Among the orders now in our 
works for early shipment are the following: one 22’ 
for San Francisco, an 18” for Jefferson, Tex., an 18’ 
| for Chicago, a 16’ for Cumberland, Md ,a 16” for 
| New Prague, Minn., and a 14’ for New York City; 
also numerous smaller orders ranging from 100 
down to 20-horse power outfits. We are giving at 
the present time special attention to our boiler 
work, and believe we now have the most complete- 
ly equipped shop in the country. We carry stand- 
ard sizes in stock for immediate delivery,and have a 
very large trade in the Western States and Terri- 
tories, where large boiler capacity is required for 
steam heating and for mining. Our complete sys 
tem of agencies makes our trade very widespread, 
and the prospects on all sides seem favorable for 


| 





} 


a continuance of good times 
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Machinists’ Supplies and Tron. 





In Bost 
| 


| Affording the best Opportunity for advertising, or 
of introducing tothe } : new inventions. Art- 
ists, Inventors, Producers, Mechanics and Manu- 
facturers, from every nation, invited to contribute 
The product of New England's har - and brain will 
be well represented, N irve for sp ace Blank | 
forms for application to exhibit ten ished free, 
up application to 


5 at 


| 


The Second Grand Exhibition Pain| 


OF THE 
New England Manufacturers’ and 
Mechanics’ Institute 


Will be held in THEIR MAMMOTH EXHIBITION 


Tools and supplies for railroads and machine 
shops are in fairdemand, Gray iron is dull at $25 
to don for No. 1. $23 to $24 for No. 2, and #21 for 
Gray Forge. Scotch: $26 to $26.50 for Coltness; $24 | 
to $24.50 for Glengarnock; $25.50 to $26 for Garts 
cherre, and $22.50 to $23 for Egleston. 

Ingot copper, 1844c.: Straits Tin 214%e ; Western 
and Sidsian Spelter, 55¢¢.; Common Pig Lead 434c.: | 
Nevada Antimony, 13'4c., and foreign Antimony, 
11%4c. to 13\%e. 

—WANTE D—= 

* Situation and Help’ Advertisements, 30 cents for 
each seven words (one tine) each insertion. Copy 
should be sent to reach us not later than Thursday 
morning for the ensuing week's issue 

Wanted—Machinists for portable engine work. 


The E. M. Birdsall Co., Auburn, N 
Wanted —Situation as Mechanical Draughtsman 


Address, Draughtsman, Box 535 Central Falls, R. I 
Wanted—Situation as Engineer or first-class 
Fireman. Address XX. This office 
I should like to serve three years as an apprentice 
to some good tool maker or machinist. Addres 
with terms, R. C. Martindale, Herkimer, N. Y. 
Wanted—A mechanical draughtsman. Adares 
with copies of reference and salary expected, Coxe 
Bros. & Co., Drifton, Luzerne Co., Pa 
Wanted—Situation as foreman of machine shop 


Thirteen years experience in Western States. J.E. | 


McConnell, lowa city, lowa. 

A first-class mechanical draughtsman thoroughly 
acquainted with steam engines and general ma 
chine work, wants a situation. W., Box 10, Ameri 
CAN MACHINIST. 

Young man 
Draughtsman, 
chinist. Address H 
MACHINIST. 

Wanted—Reliable parties everywhere to manu 
facture the Knoeppel Grate Bar, illustrated in this 
issue. Address, for further particulars, J.C. Knoep 
pel, 229 East 110th street, N. Y. city. 

A practical draughtsman of nine years experience 
on locomotive work and general machinery wishes 
are-engagement. First-class references. Address 
Link Motion, care of AMERICAN MACHINIST 


Wanted —A competent draughtsman acquainted 
with lithograph and cylinder printing presses. Ad 
dress, stating experience and salary expected 
Designer, care AMERICAN MACHINIST 

Wanted—A first-class mechanic as Superintend 
ent, of Machine Shops, Foundry. &c. Must be 
_ thoroughly educated and have good experience in 
some well-organized shop from which he can bring 
reference. Answers will be considered confiden 
tial. Address H. G. T., care AMERICAN MACHINIS1 
— Wanted— Active reliable men with a littl 
fal can secure exclusive agencies for Kellam’s Steam 
Damper Regulator in the various cities throughout 
the New England States, New Jersey, Eastern New 
York and Eastern Pennsylvania. This being 
of the most valuable attachments to steam hx 
in the market, parties securing agencies Can rely 
upon a pleasant and well-paying business from the 
outset. Those somewhat familliar with steams fit 
ting preferred. See of 
AMERICAN MACHINIST. \ 


position 
had experience ma 
Scott, Box 5, AMERICAN 


desires as 
has also 
WwW. 


as 


eapi 


One 


jlers 


description in this issue 
Call or Address, Frank 





Hine, Manufacturer’s General Agent. 18 Maiden 
Lane, New York. 

For Sale—One 5x16 foot Iron Planer, one 17 fo 
English Edge Planer and one Pulley Lathe. %. | 


3oston, Mass 


Holt & Co., 67 Sudbury street, 


ENT PA 
POLAT) 





ACKING 





RFECT Jo} 
5.71 JQHN ST NY, Ass 











Grmertst. TO? RALRO 
AND SUPPLY DEALERS 
STEEL & IRON SPLIT LINKS at Reduced 
Send for Price List 
, PHILA., PA 


THOMAS L. JENNINGS, 33 PRIME STREET 
ROSE’S PATTERN MAKER. 


The Pattern Makers’ Assistant, embracing Lathe 
work, Branch Work, Core Work, Sweep Work, and 
Practical Gear Constructions, the Preparation and 
Use of Tools, together with a large collection = 


ae 


Prices 





useful and valuable Tables. By Josuua Roser, M. 
Illustrated with 250 Engravings. Svo. Cloth. . 0 


pages. $2 50. 


- VAN NOSTRAND, 


D 
23 Murray and 27 Warren Sts., N.Y 
Copies sent by mail, post paid, on receipt of price 


Mechanical | 


BUILDING, (the Largest in the United States), 


lon during the mouths of September & October, 1882. 





JOHN F. WOOD, Treas., 
38 Hawley Street, BOSTON, MASS. 


| Fs 2 


Greenfield Vertical Engine, 
SOLD BY 

_ COOKE & cX., ata & te Gs, 

Dealers in MACHINERY AND SUPPLIES, 

Cortlandt Street, New York, 


THE BEST IN THE 
MARKET. 
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Send for our prices before 
ordering Engines, Boilers, 
or other machinery 


AGENTS FOR 
ROOTS’ 
BLOW ERS, 
W ATSON’S 
#( IRGHS, 
WATHRS’ 
GOVERNORS 
KEYSTONE 
INJHCTORS, 
Kite. 


CRAIGS HYDRAULIC GOVERNOR, 


FOR STEAM ENCINES. 
The Most Perfect Governor Known. 


RUNS IN OIL. 
Guaranteed to ac- 
curately regulate 
. all of en 
i gines. 
Mlustrated and descriptive 
Catalogue sent on application 
Correspondence solicited 


W. H. CRAIG & UO., Sule Manuir’s 


> 



















classes 






Lawrence, Mass. 
{ Vew York Agent 
A. ALLER, 109 Liberty St. 








50% more material from 
Circulars 
. furnished. 

Albany, 
Osgood, 


Guaranteed to excavate 
hard bottom than any other machine. 
comparative strain sheets, &c¢ 

OSEOOD & MACNAUGHTON, 
to Raltph R. 


eq SUCCESSOrS 


N. 
Troy, N 





1 


KIM 





SO Liberty Street, 
NEW YORK. 


El Pu. 


TELE STANDARD! 
Steam Pumps for Every Possible Service. 


SEND 


FOR ILLUSTRATED CATALOGUE 


KNOWLES STEAM PUMP WORKS, 


44 Washington Street, 


BOSTON. 





Is the Standard of Eseellene 


AT HOME AND APROAD. 
THE A.S. CAMERON 


STEAM PUMP WORKS, 


Foot of Bast 23d Street, New York, 











M im JE II NIST. [Jury 8 1882 
















2 A Milling Machines, Drill Presses, 

6° Hand, Lathes, Tapping Machines, 

es oe Cutter Grinders, &c. 

2¢ Send for new Illustrated Catalogue, con- Q) 

s 3 taining descriptions 

a of the above ma- 0 
= chines. by 
iy ‘ 
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AM PUMPS 


“THE DEANE" 


Send for New Illustrated Catalogue. 


70? 


The Deane Steam Pump Co. 
HOLYOKE, MASS. 


° 
m 











92 & 94 Liberty St., 54 Oliver St. 226 & 228 Lake St., == 


New York. 


Roston, Chicago, 


DAVIDSON STEAM | PUMP 


OFFICE AND WORKS: 


41 to 47 Keap Street, Brooklyn, N. Y. 


MANUFACTURERS OF 


THE M. T. DAVIDSON 
Improved Steam Pump. 


Warranted the Best Pump Made 
for all Situations. 


KELLY & LUDWIG, Agents, 49 and 51, North 
‘th St.. Phila., 97 Liberty St. New York. 


STANDARD MEASURES 








Co. 









yulun~ All udllie, obi bW-Lidllip, Palatiel pench Vise. 
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\ 








i <= United States, Great Britain and France. 
EF Coe History and actual comparisons with appendix 
> Ros on introduction of the metre. By ARTHUR S. C, 
Le Boe WuRTELE, Mem. Amer. Soc. C. E. Price, 50c. 
+g =i} 4. & F. N. SPON, 42 Murray St., N. Y. 
| az: $ => T. NEW’S PRFPARED 
| Asin ss, JOHN THOMSON, 9 Spruce St, N.Y. City 





ROOFING. 


For steep or flat roofs. Applied by ordinary workmen 
' at one-third the cost of tin. Circulars and samples free, 
Agents Wanted. T. NEW, ao John Street, New York. 


“Double “Lift” Hoists, 


WHESTON’S PATENT. 


FOR STORES, FACTORIES, MILLS, me. 











‘> As one hook aseends the other descends, and 
i “a is thus ready for the next load, 
= — sad 
TN ee Qa 


™ . 
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- LOAD ALWAYS SELF-SUSTAINED, 
CANNOT “RUN DOWN.” 
ACCIDENTS IMPOSSIBLE. 


SOLE MAKERS 


YALE LOCK MFG. CO. 


4 


be aA cher ta SD Se 
ee ee 





3 d Manufacturers, Engineers & Machinists, 
Principal Office & Works, Stamford, Conn. 

FOR HATCHWAYS. SALESROOMS : PORTABLE. 
NEW YO8K—53 Chambers Street. PHILADELPHIA—507 Market Street. 
BOSTUN—??4 Franklin Street. | CHICAG.—64 Lake Street. 

te ue of Light Hoisting Machinery sent on application 


10 Page Illustrated Catalog 


2 a 





Us Oe 


Beits Machine Co, 


WILMINGTON, DEL. 
MAKERS OF 


MACHINE TOOLS 


AND 


IMPLEMENTS 


FOR 


ATANDARD MEASUREMENTS, 





ncn 


> Pattern 


"XTERNAL AND 


* Crescent’ ** Flat-bar’’; 
INTERRAL 


from l-t inch to 6 inches, 
FOR CIRCULAR 


Any Size 
i SEND 























JuLy 8, 188%. A M HR T C A N 


NICHOLSON FILE CO. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
FILERS’ ‘TOOLS and SPECIALTIES 
" Nicholson File Co’s* Files and Rasps. 

-*Double Ender” Saw Files. File Brushes, File Cards. 
“Slim” Saw Files. Surface File Holders 
**Racer” Horse Rasps. Vice File Holders. 

Hane «21 Rifflers. Stub Files and Holders. 

Machiiists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. I., U. Ss. A 








Also, 














~ ESTABLISHED 185}. 
gyms, The Ashcroft Manufacturi ng Co. 
id Stray ~* “Original Steam Gauge Works.” 


THE E.H. ASHCROFT 


Hy, Improved “Bourdon ” steam Gauges. 


Sole Owners and Manufactt 





TABOR’S PAT ENT 


= oe STEAM ENGINE INDICATORS, 
il Specially adapted to 
Indicating High Speed Engin es and Locomotives. 
STEAM and WATER CAUCES, 
Railway, Steamship and Machinery Supplies, 
Liberty Street, New York. 
BOSTON & LYNN. 


H. S. MANNING, Treas, 


MARTIN LUSCOMB, Sec’y. 


PATENT COMBINATION RATCHET DRILL. 


= durable Ratc':et Drill in the market. A large stor 
on hand. 

gg. €. FELTHOUSEN, 

Ma reture 
Bh Hi ik 

HANDand AUTOMATIC CYLINDER (OO jigan 
OIL PUMPS, BALL WHEEL 
GAUGE COCKS, PELUE CLEANERS 


and various rmrecbanieal specialties 


111 


Factories, 
E. L. MAXWELL, Prest. 
CHAS. A. MOORE, V-Prest. 











Prices low. k constantly 








apd 








Salesrooms, 59 and 61 Main Street, 
Factory, 72 to 850 Washington Street, 


H. PRENTISS & COMPANY, 


No. 42 Dey Street, New York. 


P. 0. BOX 3362. 


BUFFALO, N. Y. 





DEA LERS IN 
MACHINISTS’, MANUFACTURERS 
AND RAILWAY 


Tools & Supplies, 
AKRON IRON COMPANY, 


PATENT J seseveamrsnen 
HOT 
POLISHED 
_SHAFTING. 








in market for the following v 
and round, 2d.-—It can be re Med ac 
It has the beautiful blue finis h 
» to rust or tarnish than 
SPRING or WARP 
qd shaftin 
bly adapted fe 
fa e is composed 
superior journal or 


reason 


cur: ae to any desired gauge. 3d 
of Russia Sheet Iron, rendering it less lial le 
shafting of the ordinary finish. 4th.—It will NOT 
IN KEY SEATING like most of the other m: mnifaetur 
sold in the market, and, as a consequence, is ad 
LINE AND COUNTER SHAPTING, 5th Th sul 
of MAGNETIC OXIDE OF TRO ‘, forming a 
bearing surface. 6th = is made of superior stock. 

Sizes made from % to 3% inches, adv: ine ing by sixteenths. Price 
lists, with references and other information, furnished on application 


to 
AKRON IRON COC., Akron, Q., Sole N 
{4 Dey Street, New York, 


ELECTRIC LIGHT. 


THE FULLER ELECTRICAL COMPANY 
’ 
having perfected their system of Electric Lighting 
are prepared to furnish the Improved Gramme 
Dynamo E ety wi Mac hines and E:eectric 
Lamps, either fors rhts or for from 2 to 20 
lights in one circuit. 

This apparatus is unexcelled for durability, 
steadiness of tight and economy of power, 
and requires less attention than any other. 

For price list and further particulars, apply to 


THE FULLER ELECTRICAL COMPANY, 


44 East Fourteenth Street, NE Ww YORK. | 


GEO. WESTINGHOUSE, Jr., Pres't. RALPH BAGALEY, Sec, & Treas, H. 1. WESTINGHOUSI 


THE | WESTINGHOUSE MACHINE CO, 


Will make Special Contracts with 


anuf’rs, 





General Eastern Agent. 


Or F. P. BULLARD, 





le li 








-Sup't 


Wanufacturers of High Specd Machinery to 
DEEIVE BDIRMCT WiTril 


The 


Corre 


Westinghouse 
Without pr a | 


Engine. 
se of Belts. 
rd 


| r 
on lar to 


THE WESTINGHOUSE M ‘ACE INE CO, 


92 and 94 Liberty Street, 


it Pittsburg NEW 





Works : rh, Pa, YORK, 













MA CHIN IST. 
Machine f 
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WM. SELLERS & CO. 


PHILADELPHIA. 

Shafts. Coupiings, Hang 
Pulleys, Mill Gear 
etc , Lathes, Planers, 





ers, 
ing, 
Drills, Shapers, Bolt Cut 
ters, Twedell’s Hydraulic 
Riveters, ete. Railway 
Turntables and_ Pivot 
Bridges. Gifford Inject- 





ors, Sellers’ Improve- 
ments. New Patterns. 
a, Effective. 


Now York Office, 


79 LIBERTY ST. 


C. Ws TeCOUNT. South Norwalk, Conn. 
LE a HEAVY STEEL Doc, 




















. Lge Ww or With Steel Screws, Lath> Made and Hardened. 
ets eClLlOWS, rank T) Ik 8 ; 
Pins, Dead Centers or ape irr ng is a ty >a - 5 Ne 4 “s2- : aoe 
Back Motion with any work. at ae coat <a ‘70 
Send for circuar one aetna ee 
ws Ao 678° ‘80 
EMPIRE 83% Fie oc B 
i -an s  L 
a: ae |” (ee 5 
' . See eS oo ae 
orta, if or Ri 52 “Mite* 1.10 
' so VIL ee” 3... 1 
Cas «sow Bae 
: “8 © 189.914%-.... 1 
COHOES N Y i Mie | S iE Lae 
tee ES “1633 12. 10 
ms oe “Rogie”: Se 
. we 17..4 y sce 
SE “18.418 33. B00 
eRe Oe ie 50 
= %& Full set, 19 Dogs, 26.35 
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FACTURER OF 2 Pe EPS, 
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ef * 8..114" 96 
22 619. 119" 1:10 
SD “11..184s 1.25 
* ee Y au ee 
* <Small set of 8 Dogs 
-— € > 
IMPROVED WIRE FEED SCREW MACHINES a 
GUN AND SEWING MACHINE TOOLS, 8 3% Je. .2 
DIES FOR DRAWING, FORGING, ES “ 16312... 200 
. a iages oa 17..4 “...g 
BLANKING, &¢., MADE TO = &Set of 12 from 85 tos 
ORDER. inches, $15.00. 
Manufacturer of 





Titos, IDANIBK I. 


ATTERN MAKE 
6O FULTON ST., NEW YORK. 
Elecfrical and Intricate Core Work a Specialty. 


iF 


NK, 
Broad & Railroad Ave. 


BRIDGEPORT, CONN. 


OS TRS FT ES DERE FEET SS Re , 
i Bewiain ses ae oove tee aan. 


Monitor, Hand, Speed and Back Geared 


LATHES. 


hue and Brass Finishers Tools ot 
the finest quality. 


162 C“NTRE STREET, N.Y. CITY. 
JOSEPH B. MATTHEWS, Gi Center Market Space, Baltimore, Mid. 


Manufacturer of the MAT'ITIEws 
ee & aS esr Ee SPELLED ENGCINDB, 
» Flectrte Lights and othe irposes requiring steady, reliable power. The best and cheapest in the 
rket, Y5 Hi, P. for $500. Send for Cireular. 


THE “MONITOR.” FRIEDMANN’S 
Patent Ejectors, 


OR 


WATER ELEVATORS, 


Conveying Water 


THE SECOR SEWING MACHIN 


Factory Cor. 


P R 


AND & POWER SHAP.- 
ING MACHINES, Full 
length of stroke 6in. May be 
adjusted to any less distance 
desired. Automatic cross 
feed, with 6 in. traverse. Ver- 
tic al adjustment of table, 
»5 inches 
For fuil particulars apply 
to 





Slide Rests, ¢ 


BOYNTON & PLUMMER, 
Worcester, Mass. 











kor and Liquids. 


Pat, Oilers & Lubricators, &¢, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 


92 and 94 Liberty Street, 
NEW YORK. 


Illustrated 





A NEW LIFT} a L NON-LIFTING INJECTOR, 


BEST BOILER FEEDERS IN THE 


WORLD. 
CLUTCH PULLEYS 


FRICTION AND CUT-OFF COUPLINGS, 


AS. HUNTER & & SON, North Adams, Mass. 


\ a ~ | “THE STEAM PUMPS 
~N 
| 


Send for Catalogue, 











made by Valley Machine Co., 
Easthampton, Mass., are the best 
in the world for Boiler Feeding 
and other purposes. 











"WORCESTER MACHINE SCREW CO. 


bis 


ry Nay) 


WN) 
iil 


STANDARD MN4CH INE SCREWS. 





aly 
sbi “5 


Pse* eS. FES 








FOR ALL PURPOSES AND OF ALL SIZES. 


SPECIAL PATTERNS 


For Railway Water Stations, Oil Pipe Lines, Hydraulic Elevators, &c. 


HENRY R. WORTHINGTON. 


239 Broadway, New York. Boston OMice, 70 Kilby Street. 
St. Louis Office, 707 Market Street 
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THE FE 
d 


Canal St., Windsor Locks, Conn., 
Only Manufacturers of the 


MORTON & NON (0. 


U. 


HORTON cirvit CHUCKS. 
Car Wheel 
CAR WHEEL CHUCKS FROM 30 TO 42 INCH. 
Send for I[llus- The only chucks made 
trated Catalogue. ped that, use the patent jaw, 
with both 
face and 
bite of 
jaws gro 
und per- 
fectly 
true, 
N one 
genuine 
without 


our. trade 
mark 


“THE HORTON LATHE CHUCK.” 

















"Tl 
by * 
S 
5 0 
= 
sy) 
a 
Manufacturer of = ome 
Large Boring and =| Q 
“ 
Turning Mills, and yo 
Machinists’ Tools or ™ 
generally. ah. 








MACFARREN, LEVY & (0. 


Makers of Standard and Special 


MACHINE TOOLS 


Brass Lathes, Screw Machines, &c., 








Milling, Drilling, 


158 TO 164 INDIANA ST., Cor. LA SALLE, 


Grinding, and Brush Machines, 





GOULD & EBL RIMARDT, 






N. J. B. BR. AVE, 
NEWARK, N. J. 





First-Class Planers. 


We ight, 


22x22x5 fret.... 
26x 26x 6 
26x 26x 8 


Builders of Machinists’ Tools. 


500 
3, 500 
5,800 


e 





| WOLLSTONE MACHINE CO., 45 Water St. Fitchburg, Mass. 





WM. T. BATE & SON, 


CONSHOHOCKEN, PENNA. 
BATES 


PATENT 


Manufacturers of 





The most Economical, Reliable and Durable. 


A large number of these boilers in use in the best 
establishments and institutions, showing Splendid 
Results in the way of economy, efficiency, dura- 
| bility and convenience of cleaning. We refer to 
| parties using Write for particulars. 


Wardwell’s Patent Saw Bench, 


Band Saws, Rotary and Sta- 
tionary Bed Planers, and Buzz 
Planers, Jig Saws, Variety | 
Moulding achines, Pattern | 
Makers’ Lathe, Boring Mach. | 
ines, Dowel Machines, Way- 
_ moth Lathes, poe Lathes. | 
Also, a large stock of Second | 
hand Machinery, consisting of 
Machinists’ Tools, b Go as 
ing Machinery and rages 
and Boilers. Send for [)lus- 
trated Catalogue with stamp. 











THE ALLIGATOR WRENCH, 


Patented Aug. 3I, 1875. 
Teeth cut diagonally. Grips Round Iron or Pipe. 


* 





| A DEBRICAST SAW CO. 
TRENTON, N. J. 


THE DUPLEX INJECTOR. | 


THE BEST ROILER 
FEEDER KNOW 
Not liable to 
of order. 
water 25 feet. yg BH 
delivers water hot 
the boiler. Will start | 
—— it is hot 
feed water through a | 
heater. Manufac- | 
tured and for sale by 
JAMES JENKS, 
Detroit, Mich. 


Holland & Thompson, 


Troy, N 
pe ert > the 











et on The 





HOLLAND 


LUBRICATOR 


For lubricatir.g the valves & 
‘i cylinders of steam engines. 
Operating with down. 
ward visible drop. The 
Prine iple of this Lubricator 
|| is entirely new ;being the only 
|} one manufac tured operating 
witha downward visible drop, 
and does not conflict with any 
other Patented Lubricator. 
Protected with 
Patent, granted July 5, 1881. 
G2” A saving of from: 50 to 90 
per cent. in cost of oils 
| For Sale by 
q i. PRENTISS & CO., 
~ 42 Dey St., New York. 


and STATIONARY 
ENCINES 
And BOILERS, 


5to25H.P. Parts pew 
and interchangeable, specially 
adapted to run Elec tric Light 
Machinery. Send for Circular. 


SKINNER & WOOD, Erie, Pa, 

















Letters | 


DRAWING INSTRUMENTS: 


AND MATERIAL, PAPER, &€C. 
Ss. WOOLMAN, 


116 Fulton Street, New York. 
Fully priced and illustrated Catalogues. 


G. 





“THE HANCOCK INSPIRATOR 














EEO TO BOKER 





Send for Circulars to 





THE HANCOCK INSPIRATOR CO. 





| 3 
34 BEACH 





SCREEN T, 


BOSTON. , 


ihe Standard for Stationary, Marine, Locomotive +. 
AND ALL CLASSES OF BOILERS. 


OVER 31,000 SOLD IN 42 YEARS. 


Adopted by the Largest Mills and Manufactories. 






~ City 


Fr. 


STEA 


HARRISON BOILER. “THE SAFEST” 


Adapted for all Steam Purposes. \ 
HARRISON BOILER, Merits cod been proved sy, | 


stant use by such concerns as ( 
- Soute. ; ; Wallace & Sens, Ansonia 
Weetamoc Mills, S 
ing, Boston, 
A. pT. Stewart & Co., Tiffany & Co,, New 
Hoboken, N. J.; 
N.J.; Wm. Sell 
Gardiner & Co., 
Evening Bulletin, Saturday Night, Philadelphia, Pa., and nume. 
rous others. 
anklin Institute Medal 
EVAPORATIVE EFFIC ae in 
FOR GENERATING STEA 
M. Easily feat! am on a le back. Send for Descrip- 
tive Catalogue. 


ten to fifteen years con- 
. Bros., ea oy 
‘onn. noag Mills 
amore Mills, Fall River, Mase. “1g ~~ Build: 
rown & Sharpe Mfg. Co., vidence, R. I.; 
‘ork: Stevens’ Institute, 
Matthiessen & Wiecher’s Sugar Refinery, Jersey 
ers & Co., 8. S. White, Daniel Allen, Jno. 
Phosphor-Bronze Smelting Co., Henry Bower, 


Mass.; 


i for SUPERIORITY OF 
ONOMICAL CAPACITY 
Y IC VALUE OF 


HARRISON BOILER WORKS 


15th and WOOD STS., PHILADELPHIA, Pa, 





GEO. C. HOWARD. 
751 Barker &t., Philadelphia. 
Manufacturer of 


LATHES, PLANERS 


DRILL PRESSES, &c, 


And other Machine Tools for 
R. R.and Machine Sbopa. 











POWER PUNCHES, SHEARS, 
tt AMMERS. 


We make over 100 sizes of Punches and Shears, 
Double and Single, varying from 500 to 36,000 pounds 
in weight, and adapted for every variety of work 
The Double mac hines are equal to two Single ones 
as each side is worked inde -— Also 
ADIUSTABLE fiehy 

USHIONED HAMMERS 


| Of all sizes, ae... d for efficiency and durability 


The Long & Allstatter Co., 


HAMILTON, OHIO. 


Inventors’ Institute, 
COOPER UNION, 





Will | 3d & 4th Avenues, 7th & 8th Sts., New York City. 





Recently enlarged, the Inventors’ Institute now 
embraces, in addition to the suite of rooms oc- 
eupied by its PATENT LAW DEPARTMENT, the 
INDUSTRIAL NEWS, and the officers of the Insti- 
tute, 9 large halls with full front and entrances both 
on 3d and 4th avenues as well as on 7th and 8th 
streets. The whole is open free to the public. 

Attention is invited to the advantages afforded 
for the exhibition under the most favorable aus- 
oe es of improved machines, appliances and pro- 

cesses in all lines of industry and especially of new 
inventions, Ample power is furnished; proper care 
is taken of all exhibits. To NON-RESIDENT EX- 
HIBITORS the advantages of an established agency 
in New York are afforded at moderate cost. 

For full particulars address 

THE INVENTORS’ INSTITUTE 





Allen's High Speed Air Compressors. 





Allen itati a Marine Boil Hoistin 

Allen, Engines, St tionary and 2 and oe Boller = 4 
SOREN McLAREN. 

RIVER STREET, HOBOKEN, N. 


J. 





FOR BEDUCING 
AND POINTING 


by Miller, Metcalf & Parkin, Pittsburgh, 
Pa. For machines or information, address 


S. W. GOODYEAR, 
WATERBURY, CONN, 


| MACEINERT WI 


by compression or swaging COLD. Ma- 
chines manufactured under patents owned 

A. M. POWELL & C0., Successors to 
WIGHT & POWELL, Worcester, Mass., U.S. A. 








£S-woorttnne 


Iron Working Machinery. 
WHITCOMB MP’G C0. 


Formerly C. Whitcomb & Co. 
Manufacturers of 


Machinists’ Tools, 
WORCESTER, MASS. 


IRON PLANERS 
A Specialty. 














TH ik 


Sls btn Dil 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage 
of drills. Has a swinging table 
with attachment for center drill- 
ing. Instantly adjustable to dif- 
ferent lengths of work. Over 200 
already in use. Send for circular 


DWICHT SLATE, 


HARTFORD, CONN 














P, BLAISDELL & C0. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 









fpssver Regulators and Gage Gook¢ 
MURRILL & KEIZER, BALTO. 





THE LOWE PATENT 


Feed Water Heater & Purifier, . 


FOR 


Heating and Purify- 
ing Water for 
Steam Boilers. 

Patented July 12, 1877. 

HAS STRAIGHT 

TUBES, 


SIMPLIOITY, 
RELIABILITY 


AND 
EFFIOIENOY, 
At Less Cost 
Than any other. 
Write for prices and 


further information to 
the manufacturers, 


Lowe & Watson, 
BRIDGEPORT. CONN, 








SCH U 7 r & G 






SEND 


CIRCULAR, 
OFFICES 


12th and Thompson Sts., Philadelphia. 

A. F. UPTON, 7 Oliver St., Boston. 

nese ENGINEERING CO., 709 Market St., 
» KENNEDY &CO., 194 15th St., Denver, Col. 

G. rE LOMBARD & CO.,1023 Fenwick St , Augusta,@a 


AND 


GQEHWRING, 


St.Louis | GEORGE A. SMITH, 


Manufacturers 


KORTING S DOUBLE TUBE INJECTOR. 


BOLOOO USE. 


OVER 


OPERATED BY ONE HANDLE, 


WORKING UNDER ALL CONDITIONS. 
WILL LIFT HOT WATER. 


POSITIVE IN ITS ACTION. 


WAREROOMS: 


A. ALLER, 109 Liberty St., New York. 

M. C. BULLOCK, 84 Market St., Chicago. 

1419 Maia St., Richmond, Va 
| H. P. GREGORY & CO., 2 California St.,San Fran’co 
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A FIRE- PROOF. NON- CONDUCTOR RS — : ‘HEAT ‘AND SOUND. | 








~— from sng of blast furnaces. vist « 

t 90% of its vol air. 

Semererss ae ge fi. Mineral Wel o 
> is CORTLANDT STREET, 
NEW YORK. 


ATENT FURNACE 


SAVES FUEL AND INCKEASES BOILER CAPACITY. 


CORRUCATED CRATE BARS, 
SUITABLE FOR FURNACE COAL, 
Screenings, and all kinds of Waste Fuel, 

73 Astor House, New York. JAMES MAHONY 


Price, 1 Cent 1 Cent Per Lb. 











MANUFACTURED BY 


HILLES & JONES, 
WILMINCTON, DEL. 


For Fitting up Steam Engine Cylinders, Steam 
Chests, Bed Plates, &c. 


The radiating-arm traverses freely in all directions, 
carrying drill, spindle and gearing backward and forward 
7 rack and pinion and hand wheels. The arm can be 

aced in any position, radiating from column asa center, 
enabling a large number of holes to be drilled in succes- 
sion on the same surface without moving the work. Each 
machine is double back-geared, with automatic feed 
motion. Satenston base plate is planed off true and 


, Sell-Uiing Hangers 


Manf. by 
Chas. C, Klein, 


te j 
Marshall and Cambria Sts., 
PHILADELPHIA. 

These bearings have been used 
over 12 months without requiring 
attention or replenishing of oi. 
The cheapest kind of oil, while 
it remains fluid, answers as well 
as the most expensive. No tools re- 
nig od to attend to the self-oiling 












esse. Qore4 Fag COMPRESSORS, a 
riction oisting Engines, Vacuum Pumps 
and Condensers, General Machinery, Steam En- Also Shafting, Friction Pulleys Improved Couplings, &c. 


ood ture Be ity to bore She ameter | “THOM D. STETSON, 
The Norwalk Iron Works Co. PATENT SOLICITOR & EXPERT, 


SOMTH NORWALK, CONN. 
No. 23 Murray St., New York. 


Ross Fluid Pressure Reducer, 

















Simplest! Cheapest! Zest! Pattern and Brand Letters. 
ae ‘Pen VANDERBURGH, WELLS & CO. 


RCneceasGin| eee? | Cor. Fulton & Dutch Sts., New York. | 
Pang | <3. KORTING 
ji CONDENSER. 


For Steam Engines and Pumps, 














Requires no Air Pump and no fo und- 
ation. Only 14 ft. height of water re 
; oa 2d from level of water supply to 

ischarge pipe, instead of 34 ft.,whet her 
above or ee ow engine ¢ ylinder. Has 
fewer parts, and is lower in price than 
any other condenser. Send for circular 
giving full information. 


SCHUTTE & GOEHRING, Manut’s, 


Offices and Warerooms ; 


12th & Thompson Streets, Philadelphia, 


A. Aller, 109 Liberty St. New York 
HENRY W. BULKLEY, [agen 
te a a : weenie [VIACHINERY, 


1 eam 
Be-Universal Wood Workers, Planing, Matching, 
Moulding, Band and Seroll Sawing Machines, 
Carriage, Wagon and Wheel Machinery, etc. 


BENTEL, MARCEDANT & CO., 
HAMILTON, OHIO, U.S. A. 
READING, “ : os 
es 4 





For every class of Steam Engines, 
Steam Pumps, Vacuum Pans, &e. 


Guaranteed to Save 20 to 25 
per cent. of fuel, or gain 25 
to 30 per cent. in power, 


Send for pamphlets, prices, referen- 
ces, &c. 

































LIMITED. 


Manuf’rs of 
HORIZONTAL 
AND 

VERTICAL its 
DEAN ‘BROS’ f" 
Steam «= grasa ae 
Boiler Feeders, Fire Pumps, Mi 


Pumping Machinery 
wm for all purposes. 








Prices furnished 
on applicaion. 











IMPROVED RADIAL DRILL 


rr —_ 

FOR oe a 

. ove 

Steam, Water, Air and Gas. ad 
— wo 5 Sue 
Automatically reduces the pres- CD a> ea 
sure in pypes to any desired extent. = oO 5 = 

Manufactured by the Toughkenamon, . < 9 

Ross Valve Co. FNy “°° = 
652 RIVER ST., TROY, W. Y. = = 




















| Send for circulars. ON£CIDA, N. Y.- 
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HAND AND POWER. 


WITH 


Automatic Hatch Doors 


Henricksen’s Safety Clutch, 


_HEEBNER PATENT GOVERNOR. 


Albro-Hindley Screws, &c. 


CLEM & MORSE, 
413 Cherry St. 
PHILADELPHIA. 


; f, New York Office, ' co 
AB x CROSBY STEAM GAGE & VALVE CO, 
V7/4 108 LIBERTY ST. | 


PECKS PAT:DROP PRESS 


BLAST FORGES: 











A = MILLETT, Pres’t. GEO. H. EAGER, Treas. 
¥EKO. H. CROSBY, Sup’t. WALTER P. CLARK, Sec’y 


Sole Proprietors and Manufacturers of CROSBY'S 
| Adjustable ‘* Pop” Safety Valve, 
| Improved Steam Pressure Gage, 
Self-Closing Water Gage. 


STEEL & IRON DROP FORCINGS] 
Drop Dies and Special Machinery. Improved Steam Engine Indicator. 
BEECHER & PECK,NEW HAVEN CONN. |Sole Manufacturers and General Age nts for The “VIC. 


(TORY Steam Cylinder Lubricator, “Single Bell Chime 
| Whistle,” “* Bay State Steam Mufller.”’ and all instruments 


Fox Lathe | for use on Steam Engives, Boilers. &c., send for particulars. 
Ss, 





97 OLIVER ST., BOSTON, MASS. 


Turret Head Lathes, | 


AND 


SWIVEL HEAD ENGINE LATHES, rOOT’S 





GEORGE GAGE, Warerroro,N. Y, Trg ra Sectional Safety Steam Boiler 





ABSOLUTELY SAFE FROM 
EXPLOSIONS. 


Unequaled in Economy 
of Fuel and Rapid 
Generation o 
Dry Steam. 


All parts interchange- 
able. Easily erected in 
places inaccessible to 
other boilers. Altered or 
enlarged by any ordinary 
machinist. Shipped in 
* packages weighing under 

Poo Ibs. each. ow in 
price and first-class in 
material and workman- 


The Strongest, most Simple 
and greatest Capacity of any 
in the market. Sold by all 
first-class Machinists’ Supply 
Stores. Manufactured by 









THE REID DRILL =e 
| 


wn CHAS. H. REID, 


DANBURY, CONN, 








ship 


Over 260,000 H. P. in Use for all purposes. 
| Catalogues and Conclusive References mailed to 


4 |any address. Drawings and full instructions for erection 
FIRST CLASS A | furnishe 2d with each boiler, making errors impossible. 


Machinists’ Tools, \ 28 CLIFF ST. 
rg.et E noyiayo, WN /ABBNDROTH & ROOT MPC. CO. naitent 


ULLOCK, 80 Market St., Chicago, Il, 


POND ENGINEERING COMPANY, ALEX. B BHOWN 120 Water St., Cleveland. Oho 
ENGINEERS AND CONTRACTORS OF 
Steam and Hydraulic Machinery, w. ¢. YOUNG & CO., Worcester, Mass, 


Manufacturers of 
709 Market St., St. Louis, Mo. 
130 W. Second St., Cincinnati, o. |_ ENGINE LATHES, HAND LATHES, 
SEND FOR CIRCULAR. | Foot Power Lathes, Slide Rests, &c. 


JONES’ PATENT FIRE-JAMB PLATES & BOILER SETTING. 


Furnish permanent and perfect protection 
to the boiler front and supply heated air at 
the bridge wall to aid in :ombustion of gases 

















Ask your Boiler Maker for it. 
Manufactured by 


Cohoes Iron Foundry and Machine Co, 
COHOES, N. Y. 


KENSINGTON ENGINE WORKS, (Limited,) 


Vienna and Beach Sts., - - ~- PHILADELPHIA. 
ENGINEHRS AND MACHLINIsS'LS, 
Manufacturers of 


BUCKEYE Automatic ENGINES 


wr Middle and South Atlantic States. 
SPECIAL MACHINERY BUILT TO ORDER, 
H.C. Francis, Manager. Joun T. Boyp, Engineer. Wa. L. Simpson, Supt 


Westcott’s Combination Lathe Chucks, 


Both Scroll and Geared. 
Greater capacity. Jaws 
reversible. No projecting 
screws in the rim. Move- 
ments independent, unl- 
versal and eccentric. 


Oneida Steam Engine 
ald Foundry 00. 

















Close regulation and best 
attainable Economy ot 
Fuel. Circular and Prac 
tical Treatise on Steam 
Engineering sent on ap- 
plication. 

The Hartford Engineering 

Company, 


HARTFORD, CONN. 


New York Office, 


Rooms 72 and 73 Astor 
House. 





THE HARTFORD AUTOMATIC CUT- OFF ENGINE 





Built for Heavy and 
Coutinuous Work,and 
adapted to any re- 
quired speed 













Hill, Clarke & Co., Agents, 
36 Oliver St., Boston, 
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MORSE TWIST DRILL & MACHINE COMPANY, |1 


MASS. 


¢ 


urers OF 


MORSE PATENT STRAIGHT- LIP INCREASE TWIST DRILL, 


N Bi W ei ae 


Sole Manufact 





SOLID AND SHELL REAMERS, BEACI?S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILL‘ 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjust: ible Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
All Tools H xact to Whitworth Standard Gauges. 
GEO. R. STETSON, Sup’t. EDWARD 8S. TABER Pres’t and Treas 


Locomotive Cylinder Boriig ns 
80 faa Sia Ni ¥: 


- STEEL AND ries 


EZAMMERN Ss. 


L. B. FLANDERS MACHINE worKs, Warranted Cast Steel, for Dies, Punches 
PEDRICK & AYER, Prop’rs. Turning Tools, Taps, Reamers, &c. 
1025 Hamiiton St., Philadelphia, IMP” D MILD-CENTRED CAST STEEL 


New Descriptive Circular on application. For Taps, Reamers, &c 


LAMBERTVILLE 1K ON WORKS, ¥ 
A. WELCH, JR: H. BICKFORD, 
— 














Drills. 


Pa. 





Manufacturer of 


fl icturer of 


é ae y 
| {) mV 





AN EXCLUSIVE 
SPECIALTY. 
N. W. Corner 
Pike and Front Sts. 


CINCINNATI, 0. 





AUTOMATIC STEAM ENGINES, 
Also, Plain Slide Valve Engines. 
Send for Circular. LAMBERTVILLE, NEW mee 


“THE ANT TOMAL CHUCK” 














Machinists, Engineers, Model Makers 
and all classes of Mechanics can find 
TOOLS to suit them at 
1S4to188 WASHINGTON STREET, 
BOSTON, MASS. 





my M 7 'G CO.NEWHAVEN,CONN 


























A. J. WILKINSON & CO. 


CATALOGUES FREE. 


CINCINNATI 
Ohio, U.S. A. 


J.A. FAY & CO., 


Wood- Working Machinery. 
Embracing nearly 400 Machines for 


Planing & Matching, 


Surfacing, Moulding, Tenoning, Mor } 
tising, Boring, and Shaping, &c \a 








ert 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws 
Resawin Machines, Spoke and 
Wheel Mac shinery, Shafting, Pulleys 
etc. All of the highest : standard of 
excellence, 


New Haven 
W. H. DOANE, Pres'’t. D. L. LYON, See's 


4 NEW HAVEN 
EY W. MASON & CO. 
Friction Pulleys Clutches and Elevators, 


aren nese 


yf! 





Manf’g Co. 
Lathes, Planers, ie 
ARMSTRONC’S 
IMPROVED ADJUSTABLE STOCK AND DIES 
FOR PIPE AND BOLTS. 


im < 


es ‘ rete 53 








PORTABLE & 
TRACTION 


asi 


Iron and Steel 
Hoilers 
Portable Cir 
cular Saw 
Mills. 





Threshers & 
Separators 





Tapped to the U. 8S. and W hitworth Standard 





Send for Catalogue and say where you saw this, Gauges. Adjustadle to ally wriatic us in the size o 
. fittings. Can be resh irpen l ut drawing the 
temper by simply grinding ve m 2 * ssing prac- 
FRICK & Co tical advantages appreci hed all mechanics, Cir- 
. culars sent free on app! n 
Waynesboro, Franklin Co., Pa. Manufactured by | ARMs us RY nr 
MANUFACTUR OF THE ORIGINAI 






TRADE 


eta 


Pipe Cutting & Threading Machine, 


BEWARE OF IMIT aad 


“MUVK 


None Genuine without our Trade-Mark and Name 


STEAM AND GAS FITTERS’ HAND TOOLS, 
Pipe Outting and Threading Machines, 


For Pipe Mill use a Specialty. 


YONKERS, N. Y. 


Send for Circulars. 
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bi: STOW FLEXIBLE SHAFT IMPROVED CRANK PLANER, 





OPERATING 2 a Seopa. 
siete TOOLS DANBURY, CONN. 


A valuable tool for Die 
| Work and other planin 
© requiring a short and ra id 
. or variable iche. 
Planes 16 in. 
hizh and wide, and 
has 12 in. stroke, 
with quick retumn 


Drilling, Tapping, Ream- 
ing, Polishing, &c. 
Manufactured by 


STOW FLEXIBLE SHAFT CO, 


Limited 








1605 Penna. Ave., Poiladelphia- | 





motion. Hus steel 
nade —— 
— =o. KATZENSTEIN’S gears and. pin- 
Cite i sath Self-Acting ions. Suarer “dead 
1 iJ | 
: f ~ METAL PACKING | in all directions. 





é For Piston Rods,Vaive 


Stems, &c. BRIDCEPORT, 


Conn. 


MANUFACTURER i. 


atta and Planers, 
FROM THE LATE WOOD, LIGHT & C0.’S PATTERNS, 


laving formerly been a contractor in building the 
same, Will give first-class work to all who 
favor me with their orders. 


‘GRITCHLEY’S PATENT EXPANDING 


<= REAMER. 


ind in use by the 


TFG 
i) | Adopted : 
Be! | principal Iron Works, En- 
h iy { ship C ompanies within the 
aS | last eight years in this and 
\et foreign countries. 
J L. KATZENSTEIN & C9. 
xsi 169 Christopher Sts, N. Yi 


gine Builders and Steam- 
~ormmeese cae 








THE 


MACKENZIE 
CUPOLA 2h 


MADE BY 
Se oo: for Circular. “PORT SMOUTH, N. 


Smith & Rayre Mig 7 I 
245 BROADWAY, tudiow —— ve Mfg os, 


Te OFFICE AND WORKS: 
938 to 954 RIVER ST., 


AND 


67 to 83 VAIL AVE. 
TROY. NHN. X. 








Differs from all others in 
having a continuous tuy-| 
ere. Blast enters fuel at | 
all points, causing com 

plete diffusion of air, and 
uniform temperature 
throughout the furnace. 
Melts 10 to 15 tons an hour 
with blast re- 
quired to melt 2 or 3 tons 





VALVES—Double and Single 
Gate, 1-2 in. to 48 in. outside and 
inside Scre 2ws, Indicator, etc., for 
Gas, Water and Steam. 


Also, 


| FIRE HYDRANTS. 


SEND FOR OIROULAR, 


= ee aed ee a 


Successor to A. F. PRENTICE & CO., 


=. 
MACHIN'STS’ TOOLS. 


IMPROVED UPRIGHT DRILLS, 
ith Lever Feed, and Wheel Feed with wae 
Return Motion. 


pressure 





in an ordinary cupola. 


iia tiie in time, fuel and quality of casting. 
Buffalo saiper & Forge Blowers S, 


Warranted 
a 











Si 


any 


All sizes and 


styles for every 


class of work. 


BUFFALO W 
FORGE 
co. 


Miosue and 








WORCESTER, 
MASS. 





cor Founuries and Machiuists. 


PHOS Phi OR TIN. 


of Pposphor 


trade. Senc 


le tomak 
Pdi snows 
iph le ts 


for pan 

A. 
Place, - 
nt forthe U.S 


=>KEYSTONE INJECTOR: 


SIMPLEST® BEST, | 


@all er 
» well known to oo 


KAUFMANN, 
New York. 
and Canada, 


32 Park 
Sole Age 















ILL CHUCK. 


Made of Steel through - 
out, and equal to doing 
any work required of 
it. Runs perfectly 
true. Sold at all Mach- 
inists’ Supply Stores. 


T. R, ALMOND, 
$4 Pearl 8t., Brooklyn, N. Y. 


MACHINE. 


m4 -~, BOILER FEEDER ALMOND DR 
aaa MANF'CD BY 


E.TRACY 


N& SINT 127 ST, 
PHILADELPHIA P PA. 


FOR CIRCULA 


. wate 





—a 


Somme. 


WE CHALLENGE THE WORLD FOR ITS EQUAL 








avo es IN eee 6S DU ATR. 
Schuylkill Falls, Philadelphia, 


SHAPING ...} 





of the Excel- 
$1.00 per inch Mos st lib- 
Send for circular. 


Patentees and Sole Manufacturers 
sior Steel Tube Cleaners. 
eral discounts to dealers 

———) 


MACHINE WICULDED MILL 


x Graces | 


SHAFTING, PULL EYS, eg 
In great variety of sizes. Casti ngs or finished work 
> nt agree ly the Trade at favor- 


LEFFEL TURBINE 


WATER 
is WHEELS, 


MANUFACTURED BY 








Hewes ‘ — ho Works, 


IY i WH A We ae) Pes ale 
Manufacturers of the New 


POOLE & HUNT, Patent High Speed Allen Engine, 








Baltimore, Md. opr aNers, LATHES, SHAPERS, SLOTTERS, 
DRILL PRESSES 
~ , : ° 
te piide & BALL, Both double and single column, Bolt and Pipe Cut- 
Hal LBE Be E. | 2 ne, )/ WASHINCTON, ters, Keyseating Machines, Hydraulic and Sugar 
stony. BR. 1 MDD D. C, | Estate Machinery,Shafting and Gearing, Boilers, &c 


Heavy Hydraulic Oil Presses a specialty, 





Solicitors of Patents and Attorneys in 


Petent Cases, One 48” X 48’ X 12 ft. Planer in stock. 
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WOODBURY, BOOTH & PRYOR. |THE, PORTER - ALLEN HIGH SPEED ENCINE. 


MERRICK, President and Treas, G. T. PORTER, Vice-President. 
Manafacturers of ROCHESTER, N. Y. fT BOST WIC K, Secretary. . B. RIC HARDS, Superintendent. 


Automatic Cut-Off socxeat ohicaies 
id cnet 
and chide Valve | pared to fill all pe 
STEAM 
ENGINES, 
Tubular _Builers ee 


news S| PHILLIPS’ IRON WORKS, JARVIS PATENT FURNAGE cfoiwaniitie, 











Engine on contract 
Manufacturers of Economy of Fuel, with increased c apac ity of steam power. 


time. 
Orders solicited for 
The same principle as the SItEMANs’ Process OF MAKING 
The ALLEN PATENT STEEL, utilizes the waste gases with hot air on _— the fire. 


Iron and Brass Cast- 
ings in the rough. 
Address the Com- 
pany, 430 Washington 
Avenue, Phila., Pa. 
Will burn all kinds of Waste Fuel without a blast, includ- 
ing screenings, wet at. wet hors. sawdust, logwood chips, 
slack coal, &c. A. F. UPTON, General Agent, 
Send for cireular. 7 Oliver St. (P. O. Box 8401,) Boston, Mass, 
ENGINE BERTON & NICKEL, New York Agents, 
inva No. 92 Liberty Street. 
Both Condensing and 
Non-Condensing, espee 
ially designed and con 
structed for the Rolling 
and Cotton Mill Poade, 


POND ENGINEERINGCO., Western Agents, 
“alco: NEW OTTO SILENT GAS ENGINE. 


709 Market Street, St. Louis, 
requiring an absolutely 
Unsurpassed in every respect for 








And 130 W. Second St., Cincinnati, Ohio. 
uniform and economl- | Working without Boiler, Steam, 





T : ri cal power Coal, Ashes or Attendance. Hoisting in Warehouses, i shows 
ubuiar Boilers and Steam Fittings Contracts taken for complete Motive Power Outfits. Started Instantly | a Match. it Ventilating, Running small Shops 
- : : qe aatahe ete. 2,4and7H. P. and upwa 





gives full power immediately 


KELLY & LUDWIGeeicpererrn pa mmc SCHLEIONES, SOMA & 00 
P Hi LA DE LP H { A, Pa. ers; No Gauges; No Pumps; No 


N. E. Cor. 338d & Walnut Sts. 
Engineer or other attendant while 


, ’ i ae > SLPHIA. 
NEW IRON WORKING MACHINERY 9% Mant cr for Quick Delivery. mnie py “Aiba 
Write for prices and particulars, Boston Agency, HILL, CLARKE & CO., 36 & 38 Oliver Street. 


ENGINE LATHES. 10 inch stroke shaper, Fitchbarg New York City Agency, A. C. MANNING, 38 Dey Street. 


Built by 








































15 inch stroke crank planer, Blaisdell 
88 inch, triple-geared (bed to suit Fitchburg. 0 inch stroke shaper, Gould 5 
28 inch'swing, “ie Loot “0 | Fitchburg. oe a: c , 2 Meta SHAPERS 1] The Hendey Machine Co. 
am a Fitchburg. DRILL PRESSES. | IEND"Y MACHINE CO. TORRINGTON, CONN., U.S. A. 
= es - - ” s Lacie ply 60 inch radial drill, double-geared, self feed, planed WoLcOTTVLLE CONN e Manville Patent Irou Planers and Sh 8, 
24 aisde ) inci ¢ , adoudie-geE » Sei l, { | s 
290 « “ . 14 “ Pitch ose and slotted bed-plate with portable table. Best | = FoR CATALOG : aper’ 
a “ 12 és Fifield. English m a Ww eig ety nee , ee R 151. Shapers, 24 in. Shapers, 3% ft. x 16 in.,8 ft. x 
19 “« “ 10 and 12 ‘“ Gray. 48 inch radial drill, self-feed, double gearing Betts. | ‘ 20 in., 6 ft. x 24 in., 8 ft. x 24in. Planers, Amateurs’ 
a « i. saank een. Pn hyp Pre een | “ Hand Planers, with chuck and centers, Hollow 
ne 6 «4 Johnson. - in , a canna peeeas. Beir tai = Steel Spindle Hand Lathes, Brass and Wire Slitters, 
1 Seat ‘i 6ands + Fitchburg. Arsh ~ ack-geared, self-feed, at iadell. 2 a SS Spring Chuck, and Common Clock Lathes. Cata- 
a a viene ee" Fiechharg. wine hy te are: a Blatadel. | SS logue gives many names of users of our tools. 
; mepapeuel iSinch;  “« “ Blaisdell & Fitchburg. | me mamiawinne - 
PLANERS AND SHAPERS. , 4 oy 4 eninge anit Garvin, | NEW & SECOND-HAND MACHINERY, wim. R aorhys darted emma 
P ‘ By Hy OE Spindle Gris, aa ° Manufacturer o 

30 inch x 30 inch x 8 foot, Fitchburg. 15 1uch swing, 5 toot bed, Fox Lathe, Gaye. | June 17, 1882. R IMPROVED 
od a x 2iuch x 8 toot, Fitchbury, No. 2 (14-14) Bolt Cuttters, Merrimans.| | Engine Lathe, 14 in. swing x 6 tt. bed. Ashton 
30 inch x 30 inch x 10 toot, Hewes & Phillips Power «nd Hond Millers, Garvin. Hand. New. 

MECHANICAL DRAWINGS LS LT 2 Engine Lathe, 1lin. swingx 5ft bed. New. CORLISS 

| ef 66 iin... ™ x4ft. “ Prentice, New. Ke. 
| ee . ee t INE 
¥ Ee i, ‘ win. x42in. bed. New a ENG a 
es or Tracings of any class of machinery made CONCAVE MOULDING CUTTE RS, 1 Hand “ 12m “ x4ft. * Young ne : ge cy St AV cor. 30th St 


i 
and used in Europe. 2000 designs WOoD & For Cc abinet Car and Mill Work, | 1 Back Geared Foot Lathe, 9 in. swing x4 ft. bed, : 
: 8 . = - 
che é Engineers | y Slide Rest : 2 Chucks, m« ; yoode > 
IORONTD, sMeganionl yBuatoeece and | "ame waoDuvseijas morenina | | pinsiseteraed, Chashs, iaoanted on wondc 
\ aM ACHINES. | { Babbitt Foot Lathe. New 


ce Manufactured by | Bragy’s F ‘win athes, -sinatt and 2. New. - New 
New and Sscond-Hand Iron Working MORRIS Le ORUM, [Mer snce aati Se Second-Hand & 


MACHINERY. 448 North | 2th S*., Philadelphia, Pa. 2 stv Del Machines. ul MACHINERY. 


a : : t@-SPECIAL MACHINERY TO ORDER. : 
I'wo Engine La hes, 42 in.x16ft. Triple Geared. A full assortwent of Lathe Attachments, Counter- 


Ames. New. June 1 r | [Vk A COMPANY, Of Chott June 22 1882. 


One Engine Lathe, 28in. x 16ft Ames, New. New dud Seegud-Land Macnilery. FRASSE & COMPANY, 62 Chatham Street, N.Y (he following New and improved Machinist» Tools 
yue 28 in. xX 7 tt. Fifield, JUNE 20, 1882 
-_ , 


New York. 




















Gant ee 98 in. x 21 ft. pei i are pert of what we have for early delivery 
, 1 Engine Lathe, l4im. x 6(t. Grant & Bogert. New ww 1 30in.x20in,xSft Planer New. June. 
ae “cc 6 2 “ 5 4 ’ x . £ ee : Ser ys! a < \ 
— “ “ - poi Ames, “ et: “ 14in. x 6ft. Star Tool Co. “ TRON P. ANERS, 1 42 in. Swiug, 16 ft. bed. New Engine Lathe. June 
. n ° 1 “s sé in. x oft sé 1 42 in. “ Q20tt. * “ se ry “ 
One “ Qtin. x 1Ott s 6 “ : ee > TIN 6 ‘ . . 
Three Engine Lathes , in. x12tt. Ames. New - 6 in X6.7&Sft. Bridgeport. * DRILLING MACHINES, 136in, “ 12tt, * ye i a 4 
Shree 20 in. = iv ft ati ar ° 1 6e “6 in, x 6ft. Ames. “ 1 2v in. swing, 134 ft. Bed Engine Lathes. June, 
r z i sg . os es i6m, x 7ft. Ames as Nd TT 3 19in. swing, !0 ft. Bed Engine Lathes. ‘“ 
Three ‘ ” _20in. x 8 tt. e¢ at ‘ “ rs 8 ft ae SH RE Oe PN rv EN GINE LATHES, } Shaper. 25 in. Trave - June 
One “  90in. x10 ft. Jones&Lamson. New.| | isin. x Sft. Lodge & Barker. 1 llin, Shaper, 25in, Traverse. June. 
( ' ° aa s&Lamson. N 1 6 rT in. x12ft. Fifield “ Ihe tollowing on hand; 
uJ > » 7 2 3 « Oo. > , ; ‘i , 
Two Rngive Lathes, 18 in. x7ft. Armsiey & Harring " “30 in. x 16 t Perkins. “ IRON SHAPERS, a0 in. swing, is e Bed Engine Lathes. | Now 
One Engine Lathe, 16 in. x 6-7-8 ft. Bridgeport Mch ee ee us Aes . ? 
. ' g Mch, ;  « * O4in x leit. © « = gin, “* 14 ft “ + 
Tool Works. New. 04 in i ‘ ENGINES & BOILERS 
“6 “ 94 it 512 : Miche ‘ an 2% 5 “6 1% i “ 6 “ 
Six Engine Lathes,16in x6 ft.-7ft.xSft. Ames. New. 6 “ fe a ; Sy a “6 99 in se 2 " tt at $s 
One ees 15in. x 6 ft. with Turret. Flathers. 1 « us 12 in ¥ 4 ft. agere re A GENERAL LIME OF 1510. “ 8 ft. “ “ ‘“ 
, b ——— ; 1 Fox a ‘Sin x S5ft. Pike & Dean. “ win. * 8 ft. “ “ “ 
Two coe Lathes, 14in.x6ft, Star Tool Co. New 7 4m ' . : fe “ . ATT 
, = Pe sin. x4ft. Turret Lathe. Loige & Barker. " isin, li “ft. $8 “ Tilting carriage, 
Sx imxét. “ames, New 1 ip 440 Tarek tate, lose 6 ere, (ROM AND WOOD WORKING| [2% CM ii” gag TMneoumen 
‘wo 13 ft. x 5ft. « Niicae On See ey ; = 5 'n. 8 g . » Ne 
Six Hand Lathes izin.xs5ft. Hendey. New. : : I ner, b — bat xg - 6 i, Al order “> in awine 2 oy Hand Lathe. New. 
», z or 6 x > ps4 ‘In, A LO . ott, Sane add 
One Crank Planer, 12 in. Belden. New. 1 « v4 in. ¥ 241n. x 6 tt. “ win, ‘¢ 414 ft. Bed Hand aie. New 
One Planer 16in. x3 ft. Belden. New, 1 Upright Drill, 36in. Prentiss “ 2 26 in. x26in. x 6 ft. Planer. New. 
One * 20in.x4 it. Lathe & Morse Good order 1 20 in. I p roht Dril i bas? ‘ 20 in xé€%. Pi aner Second- hand 
a “ ; - ] P la 7 ° **e viens ~ - . € ° 
One 20in. xiv ft. Putnam. New 1 30 in “ “ Pn z6in. x6tt. Iron Planers, 2d-hand. 


One * 241u.x 6ft. ——— Good order. 1 0 S} eee ' 3 I [ES 
3 Shape Gou < ~berhart. 

Two “* 2@4m.x6tt Ames, New. 1 7 in S} . J ald & Kborhas “ TOOLS & SUPP 

One “ 28in. x6tt. Gleason. New. east i & wits No. 2 Screw Machine ‘aj “der 

Une “ 8T7in.xl0ft. Second-hand, Goodord r, |! Pratt & Whitney No, 2 Screw Machine. Fair orde 


38 in, Swing Upright Drille. B.G. & 8S. F. New. 
26in. Drill. B.G.@S.F. New. 
20in. Drills. 


s . i >¢ ( uke sizes 4 i jl i “ri bene drili. 

One 6in. Stroke Shaper, Boyn on & Plummer, 1 Be - — in casi gg” - vom . = ' In Store and to At rive.  Geindio Dell dew 
Two 9 in. stroke Shapeis. Hewes & Phillips. ‘ Milli’ Sanaa Cat ardal mates a te “«- i. 
One 10 in. Stroke Shaper. Pratt & Whitey. 1 Nur-Tapner, 78 a Alba. Waiw: Q & “ Second-Hand 
One 15in. Stroke Shaper. Hendey. New NEW YORK AGEN Y OF THE TANITE CO.. AND 3 «6 “ “6 : 
One 10 incp Stroke Snaper. Gould & Eberhardt. New. GR ANT & BOGERT MACHINE TOOL WORKS: 4 ia rT “ 
Une 20 in. Stroke Shaper. G. & E. New. 4 : ae Ne . a 

ait ol a y i nga Saad N Cc P eo Z Wall Drills, heavy. Second-hand. 60 and 72 in 
One 24 in. Stroke Shaper. Hendey, New. H. PRENTISS | i, m' COMPANY, Vilwankee, Wisconsin, 12in. Shapers. New. 
Three Screw Machines. No.1. Prat: & Whitney. ° +“ “ 


15 in. 
Pratt & Whitney Hand Miller. 

Sellers Milling Machine. éd-hand, 

Face Milling Machine, Second-hand. 
Pond’s Double Milliny Machine. @d-hand. 
No, 2 Screw Machine. Wire Feed. New. 





Good order. 
One Screw Machine. Secor. No.2. Wire Feed. F bs) e ‘ > 4 
One Screw Heckine., No. 3. Plain. Pratt & Whit- hi ii. i. qO ia | & Te | o> Al q q >. be] 
ney. Good order. : a ss ~ - 
One Seow Machine. “No. 2. Plain. Pratt & Whit- 36 OLI V EK R STRE K I, BOSTON, M A SS., 


ney. Good order. 


SS ART ot AR RD OD RS ee et RO et OR Oe 


: No. 1 ~ Brown & Sharpe. 2d-hand 
Three 4 Spindle Drills. No.2. Pratt & Whitney AND poston AS ‘ J 
i sass neigh : J . —_ — any r ‘ Screw Head Slotter. Second-hand. 
pet : rv ‘“ — bom onper. SOO NORT il SE iC ON D S1 R E KT, Ss i e LOL IS, Second-hand Profiling Machines 
4% in Hyde’s Patent Centering Machines. New. 
One 6 esd - ” 6 ; , ’ 
Two $ Emery Grinder, 2d-hand. . Wheels. 
Two 20 in. U pright Drills. ‘vie ntisss New, IRON WORKING MACHINERY. ! tney Grinder, achand. tor0in, Wheels. 
ne in. pig rili mes, ew, a ag : A " : A x > , ‘Aine. “ka $ " 
Due 30in, jf Vt Prentiss, | New. Complete List of Tools for Quick Delivery Furnished on Application Dontie Ne taee eS dee 
jne 88 in. Yew Haven. New Spe asialings Machi “oper ap 
{ae ee . om Horizontal Boring Machine, 10 in.Swing. 2d-hand. 
Fhe s Ponting Machines Pratt & Whitney PARTIAL LIST OF TOOLS ON HAND, Betts, No. 2, Power Punch. New. 
Ann ee a ip ne Fi sed me * , : . joes Ge : ’ = : Donble Acting Presses, No. 3, nearly new. 
ore oe nee Teen ae en *) 40 inch swing, 12 foot bed, Triple Geared Gleason Engine Lathe Sinete-aatiaa Pea tae power, Le 
! don ee So ‘ rf an xe i a , 100 Foot Presses, nearly new 
gee ~~ 5 wees Miller, t rat & W hitne y. Good ord fr. 20 yA §) Ame: Shaft Ing Lathe. Medium Power Punching P ress. Second hand. 
One No. 1 Miller Power, * “s 4s 26 6 6 25 = ¢§ ** Powell Shafting Lathe. Snell sda i ree. 
F = : ‘ . ° 01 Punch, with benc ew. 
ane m8 oe —. neigh We Reece ace 26 ¥ ayo - ™ Engine és Lot Pistol Machinery. Second-hand. 
* : 4 ~ ——— Grind Stones and Frames. New 
ae pop ag ie ae See “¥ Fad Iron Planers. Steam Hammer, Cylinder 64x12. 2d-hand. 
) radiey Hammer, 7. aes oe i : ; 1, : Lot uf Forges 1 Slat Tenouer, 1 Railway Saw 
Two 400 ib». Drop Hammers, Merrill. ' 36 in. x 36 in. x 13 ft. Betts. Planer. Bench, 1 “oot-power Circular Saw 
; dake . e “de , tly : ; . ‘ ‘ . 
Allsizes Bradley Hammers furnish einen r promptly 34 in. x 34 in. x 14 ft. Gleason. “ Cold Rolled Spatting, Faleya, Hangers, Coup- 
, Stree aw York : Bae ‘ 128, +» always in store. 
E. P. Bullard, 14 Dey Street, New York. 07 jy) x 294 in. x 6 ft. Pond. és Second-hand. y 


jeneral Eastern Agent tor ‘The Ge P) Machi C n 
kcgontuonconfatenioroimecsuarnixe, “SEND FOR ILLUSTRATED CATALCGUE OF MACHINE TOOLS, | an cadet areal eee 











16 AMT ARTO 


AN M. AC HINIST. 





(Jury 8, 1882 


ee 











ROWN & SHARPE MFG. CO. 


Providence, R. I. 


GRINDSTONE TRUING DEVICE. 








Une of the most disagreeable things to be done in a workshop is the Truing of Grindstones. It is, 
therefore, often the case that they are allowed to become quite out of shape and untrue, very much to 
the annoyanc e of the workman, who finds it almost impossible to grind his tools in a proper manner. 
The above cut illustrates a device which is well adapted for truing and keeping the face of grindstones 
constantly in good shape. This can be instantly applied to the face of the stone, working automatically, 
without interfering with the constant use of the stone, and does the truing without raising anv dust. 


MACHINE TOOLS 


And Iron-Working Machinery 
of every description. 


BORING AND TURNING MILLS, 
Driving Wheel Lathes. 


Iron Planers, 

Engine Lathes, 

Upright Drill Presses. 

Special Pulley Turning Lathes, 
Universal Radial Drilling Ma- Special Pulley Boring Machines. 


chines. Ke., K&e., Ke. 
MILTON, 


NILES TOOL WORKS, "AMT 
Eastern Warerooms, 22 S, Sixth St. Philadelphia, Pa. 



















Hydrostatic Wheel Presses, 
Car Axle Lathes, 

sar Wheel Borers, 

Screw Machines, 








‘Sewing Machine 





‘The Pratt & Whitney Co. 


HARTF¢ IRD, CONN. U. 


wT Ts, 


GUN 


AND 





MAKE SPECIALTIES OF 


SHAPING MAGEINES, 


PILLAR SHAPERS, 
Power Planers 


16x16 to 48x48 inches square, 


Machinery. and various lengths. 


ALL FEEDS AUTOMATIO. Send for Illustrated Catalogue and Price Lists. 


WeOr FWRGINGS 


Ot Every Description, from 1-16 ounce to 40 lbs. weight, for 


Guns, Pistols, Sewing Machines, Machinists’ Tools, 
AND MACHINERY GENERALLY. 


The Pioneers as a specialty in this line of business. 
Send for Catalogue and Descriptive Circular. 


THE BILLINGS & SPENCER CO. 
HARTFORD, CONN., U. 8. A. 





Estimates given promptly on receipt of models 





GRANT & BOGERT. mi 


MANUFACTURERS OF 


14 in. & 26 in. 


deeds, L Ld teh 


Punching Presses 
DIES S AND OTHER TOO TOOLS 


GOVERNOR. 


Unequaled for accur. 

acy, oy conven 

ience, dura hity, work 

manship and design. 
Address, 


ROBERT W. GARDNER, 
QUINCY, ILL. 


Nev York Agents, JAMES BEGGS & C0., No. 8 Dey Street. 








ROP) 





sneer METAL i 20008, 














GRAY’S PATENT 19 IN. LATHE 


Built to Standard Gauges and Templates, with Special Machinery 


EVERY MACHINE BELTED AND TESTED. 




















°G. A. GRAY, Jr., & CO,,17 EAST 8TH STREET, 


CINCINNATI, O. 








Worcester, Mass. 








DAVID W. POND, 


J. M. ALLEN, 
B. FRANKLIN, Vicr-PREsIDENT. 
J. B. PIERCE, SEcRETARY. 


Engegine Lathes, 


1S INCHES SWING A SPECIALTY. 
IMMEDIATE DELIVERY. 


PRESIDENT. 


W. 


for Catalogue of New Designs. 





Engine Lathes, Planers, Drills, &c. 


‘ 
- 


Send 





Accuracy and Workmanship Guaranteed. 


B_Ua@Ppeeece EBCe BEA BEELA ECE «& 2 ade 
189 W. PEARL STREET, 


CINCINNATI, OHIO. 


Emery Wheels & Grinding Machines. 
THE TANITE CO. 


Stroudsburg, Monroe County, Pa. 





Orders may be Gnpoted to us at any of the following addresses, at each of | 
which we carry a stoc 
New York, 42 Dey St. 
Chicago, 1b3 & 154 Lake St. 
Chicago, 40 Franklin St. 


Pittsburgh, 137 First Ave. 
Indianapolis, Cor. Maryland & Delaware 
8 


St. Lonis, 209 North Third St. 
St. Louis, 811 to 819 North Second St. 
Cincinnati, Cor, of Pearl & Plum Sts. 


Portland, Oregon, 43 Front St. 
ews The Pemple, Dale St. 
17 Pitt 


Liverpool, E 
Sydney, N 





ts | 
Minneapolis, 264 Second Ave., South. New Orle ans, Cor. Union and St. Charles 
Philadelphia, 925 Market St. Sts. 
Boston, Cor. High & Oliver Sts San Francise o, 2 & 4 California St. 


HAMMERS 4 sien rarer resco 
“umm AL E. W. BLISS, sancve, 
PECIAL MACHINERY, TOOLS MANUFACTURER OF 
MADE BY 


Ss. McHENRY, —~resses, Dies, 


927 FILBERT ST., PHILADELPHIA.| AND SPHCIAL MACHINERY 
Fine Work Generally Solicited. FOR SHEET METALS. 








MANUFACTURER OF 


ENGINE LATHES 
FROM 16 to 48 IN. SWING. 
on application. 





GEO. W. FIFIELD, 


ERICSSON’S CALORIC PUMP, 
|C. H. DELAMATER & CO., 10 Cortlandt St. New York. 


Babcock & Wilcox Water-tube Steam Boilers. 


Adapted for all Purposes. Safe from 
Explosions, 


P.in use by SINGER ME’G CO., New York; 8,790 
iP. ot HARRISON HAVEMEYER & CO. Philadelphia; 
2,880 H. P. by DECAST SE PONEES SUGAR REFIN: 
ING CO. . Brooklyn ; 4,609 by A MERIOAN GRAPE 
SUG ARCO. Buffalo: eT ty by THE MESSUP & MOORE 
Bare «CO., Wilmington; 720 H, P. by RARITAN WOOL- 
EN MILLS, New Jersey; 600 H. P. by STUDEBAKER 
BROS. MF" &CO., South Wend, Ind., and nupdzode qo 
in all kinds of business, from 50 H. P. to co Sem & _P. eac 

Centennial Eapemeen Medal awarded this boiler for high: 
est economy an meeeneg on test. 

Illustrated Circulars and other desired infor 
promptly furnished. 


BABCOCK & WILCOX CO. 
30 Courtiandt Street, New York. 


THE BUFFALO STEEL FOUNDRY, °*h**° 


PRATT & LETCHWORTH, Proprietors. 


| Orders and Correspondence Solicited. 


Cuts, Photographs and Prices furnished 





+4, 














MANUFAOTURER 


TAPS & DIES 


| Hl v.m.cARPENTER Qari 


PAWTUCKET.R.I. 
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